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Abstract 
Impact on Health Outcomes of Boarding Postoperative Critically Ill Stable Older Patients 
Dianne S Charsha, RN, MSN, NEA-BC, NNP-BC 
Rose Ann DiMaria-Ghalili, PhD, RN, CNSC, FASPEN 
 
Background:  Optimizing patient flow can be one of the greatest challenges for nurse leaders in 
tertiary referral hospitals.  It is essential to implement best processes to enhance the patient flow, 
to maximize bed availability and avoid boarding.   
Purpose:  To evaluate the impact of PACU boarding on the health outcomes of critically ill 
stable older postoperative patients waiting for an ICU bed. 
Methods:  This was a case-control study that used secondary data from the Project IMPACT 
Database populated between 2002 and 2010 in a tertiary referral safety net institution.  A total of 
145 patients age 65 to 85 years of age who were boarded in the PACU (> 6 hours) were matched 
1:1 on admission year and gender to patients who were recovered (< 6 hours [control group]) in 
the PACU (total sample 290 patients, 145 pairs).  
Results:  The average age of patients was 73 years, 53% were male, and were predominately 
White (71%).  Hospital LOS (20.26 days + 37.2 days) was longer for boarded PACU patients 
than the control group (14.72 days + 13.55 days) which was clinically relevant (5.5 days) but not 
statistically significant (p = 0.054). As hypothesized, there was no statistically significant 
difference between those who boarded in the PACU or recovered in the PACU in terms of 
postoperative LOS, decline in functional status and hospital mortality.  However, postoperative 
LOS was also clinically relevant with PACU boarders spending on average 4.5 days longer in the 
hospital than the control group (17.10 + 34.64 versus 12.60 + 12.47 respectively).  When 
viii 
 
controlling for age and race with a postoperative LOS > 9 days, PACU boarders were 1.7 times 
(95% CI: 1.054-2.767, p = 0.03) the odds of having a longer postoperative LOS than the control 
group.   
Conclusions:  Further research is needed to identify contributing factors associated with 
prolonged postoperative LOS in those critically ill older stable surgical patients who board in the 
PACU after surgery.  Nurse leaders responsible for patient flow may also need to consider the 
potential financial implications of boarding along with quality of care metrics.   
Key Words: PACU boarding, health outcomes, patient flow  
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Impact on Health Outcomes of Boarding Post-operative Critically Ill Stable Older Patients 
 
Chapter 1: Introduction and Overview                                                                              
                                                                                                                                            
1.1 Introduction and Specific Aims 
Driving patient flow, which involves efficiently moving a patient from one department to 
another from admission until discharge through an acute-care hospitalization, is often the 
responsibility of nurse leaders (Down & Clasgens, 2014).   When patient flow processes break 
down or patient volume surges, patients can board (remain in a temporary location for six hours 
and greater) until an inpatient bed becomes available.  Even when efficient and effective patient 
flow processes are implemented within an organization, patient surge will occur (Sloan, 2011).  
Catastrophic patient surge results from a large number of patients requiring emergent care 
simultaneously and can result from a natural disaster.  Daily patient surge requires the hospital to 
expand capabilities to accommodate a sudden influx of patients (Jenkins, O'Connor, & Cone, 
2006).  A daily patient surge may result from a multi-vehicle accident, many complex surgical 
procedures being scheduled on the same day or during flu season.  Diverting patients to other 
organizations is not always an option for a tertiary-care safety net referral center.  These facilities 
are responsible for providing acute complex care within a region and are the referral center for 
surrounding community hospitals.  Thus, multiple referrals can and do occur simultaneously.  In 
these situations, the nurse leader responsible for patient placement must prioritize these cases 
using the best evidence to make these clinical decisions.   This may require keeping the post-
surgical patient in postanesthesia care unit (PACU) to receive a critically ill patient from a 
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community hospital unable to deliver their complex care needs or transfer a critically ill patient 
from the emergency department (ED) into the last remaining intensive care unit (ICU) bed.   
When a critically ill patient presents for care, they cannot be turned away (Centers for 
Medicare and Medicaid Services, 2012). Community hospitals often develop transfer agreements 
or establish transfer patterns with regional referral centers for tertiary care (American College of 
Emergency Physicians, 2014). Therefore, it is not uncommon for tertiary referral centers to 
acquire an influx of patients requiring temporary boarding for some time until the preferred bed 
opens. With a growing concern about adverse outcomes of boarded patients, The Joint 
Commission implemented a standard which went into effect in January 2014, to avoid holding 
patients in an ED longer than an average of four hours (The Joint Commission, 2012). As a 
result, critically ill patients could potentially be moved from the ED to PACU to meet the Joint 
Commission standard when ICU beds are not available.  This might increase the overall number 
of boarded critically ill patients in the PACU which could overwhelm this setting.  At present, 
nurse leaders do not have robust evidence to support boarding postoperative critically ill stable 
patients in the PACU.   
Over the past 15 years, studies have been conducted to evaluate the outcomes of boarding 
patients who are waiting for an inpatient bed (Bing-Hua, 2014; Chalfin, Trzeciak, Likourezos, 
Baumann, & Dellinger, 2007; Intas, Sterglannis, Chalari, Tsoumakas, & Fildissis, 2012; Singer, 
Thode, Viccellio, & Pines, 2011). Most of the research on boarding critically ill patients is in the 
emergency department (ED) (Chalfin et al., 2007; Intas et al., 2012; Singer et al., 2011).  
Boarding critically ill patients in the ED is associated with negative outcomes (i.e., higher 
mortality rates, longer lengths of stay), as well as an adverse economic impact for the hospital 
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(Chalfin et al., 2007; Singer et al., 2011). Recently, there is a focus on exploring the impact of 
boarding critically ill patients in the PACU following surgery. Bing-Hua (2014) recently 
examined postoperative critically ill patients who boarded in the PACU for six or more hours 
while waiting for an ICU bed.  Those who boarded in the PACU had a higher ICU mortality rate 
than those who did not board in the PACU (Bing-Hua, 2014).   
Boarding critically ill patients who require an ICU bed in the PACU is problematic.  The 
PACU setting is different from the ICU in terms of the environment, support, staffing, patient 
intake and goal of care perspective (Ziser, Alkobi, Markovits, & Rozenberg, 2002).  It is 
important to understand the impact of boarding in PACU so the nurse leader could establish 
algorithms to prioritize patients using an informed clinical decision-making methodology when 
the patient volume exceeds available inpatient ICU beds. The nurse leader’s goal should always 
be to get the critically ill patient to an inpatient ICU bed as soon as possible and preferably 
without delay (Down & Clasgens, 2014).  There is no substitute for a multidisciplinary team 
approach to facilitate the on-going critical care plan and support of the patient’s family and 
friends.  
There are a growing number of older adults in the United States today.  It is projected by 
2020 that persons greater than 65 years will increase by 50 percent (Society of Critical Care 
Medicine, 2015).  Currently, over five million patients require critical care annually in the United 
States, and increases are due in large part to the aging population (Society of Critical Care 
Medicine, 2015).  Older patients, 65 to 85 years of age are sensitive to changes in functional 
status during hospitalization (Boyd, Xue, Guralnik, & Fried, 2005; Covinsky et al., 2003; Gill, 
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Allore, Gahbauer, & Murphy, 2010; Gill, Allore, Holford, & Guo, 2004; Sager et al., 1996).  
Therefore, it is important to understand the impact of boarding in the older adult population.        
Previous research on boarding critically ill patients in the PACU did not exclusively 
focus on older adults (Bing-Hua, 2015).  Furthermore, the PACU staff may not have had all of 
the required competencies to meet the on-going needs of the critically ill postoperative patient 
(Bing-Hua, 2015).  The present study was designed to address these gaps.  The purpose of this 
study was to evaluate the impact on health outcomes of boarding postoperative critically ill 
stable older patients in the PACU because an ICU bed was not available. Postoperative critically 
ill patients who boarded in the ICU received care from PACU nurses with critical care 
competencies to meet the patient’s needs along with an intensivist’s consult to initiate the on-
going plan of care.  The central hypothesis for this study was that there would be no difference in 
hospital or postoperative length of stay, decline in functional status from admission to discharge 
assessment or mortality between patients that recovered in the PACU (stayed less than six hours) 
and those that boarded in the PACU (remained six hours or greater) in this tertiary academic 
safety net referral hospital.  Data from the Cerner Project IMPACT, a critical care database, from 
a tertiary academic medical center in southern New Jersey was used for this study.   
The specific aims and hypotheses of this study were:                                                                                      
1. To examine the difference in hospital length of stay in those older postoperative critically ill 
but stable patients who recovered in the PACU versus boarded in the PACU because an ICU bed 
was not available following their PACU recovery.                                                                                                                          
H:  There would be no difference in hospital length of stay in those older postoperative critically 
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ill but stable patients who recovered in the PACU versus boarded in the PACU because an ICU 
bed was not available following their PACU recovery. 
1a. To examine the difference in postoperative length of stay in those older postoperative 
critically ill but stable patients who recovered in the PACU versus boarded in the PACU because 
an ICU bed was not available following their PACU recovery.                                                                                                                           
H:  There would be no difference in postoperative length of stay in those older postoperative 
critically ill but stable patients who recovered in the PACU versus boarded in the PACU 
because an ICU bed was not available following their PACU recovery.                                                                                            
2.  To examine functional status decline between admission and discharge in those older 
postoperative critically ill but stable patients who recovered in the PACU versus boarded in the 
PACU because an ICU bed was not available following their PACU recovery.                                                                                                                                          
H:  There would be no functional status decline between admission and discharge in those older 
postoperative critically ill but stable patients who recovered in the PACU versus boarded in the 
PACU because an ICU bed was not available following their PACU recovery.                                                                                                                             
3.  To examine the differences in hospital mortality in those older postoperative critically ill but 
stable patients who recovered in the PACU versus boarded in the PACU because an ICU bed 
was not available following their PACU recovery.                                                                                                                           
H:  There would be no difference in hospital mortality in those older postoperative critically ill 
but stable patients who recovered in the PACU versus boarded in the PACU because an ICU bed 
was not available following their PACU recovery.          
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1.2  Background 
The Affordable Care Act initiated health care change, which rewards health care 
institutions that deliver high quality, safe care in an expedient and efficient manner (Kaiser 
Family Foundation, 2013).  In addition, financial pressures caused many acute-care  facilities in 
the United States to reduce the number of inpatient beds (Bazzoli, Brewster, Liu, & Kuo, 2003) 
Health care systems are going to have to thrive on Medicare rates in the future (The Camden 
Group, 2014).  Therefore, there is a significant push to improve quality outcomes while lowering 
the cost of care.  Enhancing patient flow to minimize unnecessary transfers or wait times should 
positively impact both objectives.   The result of poor patient flow is boarding of patients 
(Agrawal, 2007). Most patient flow task forces have a goal to place every patient on the 
preferred unit at the time of the request (Down & Clasgens, 2014). 
Improving the patient flow at times of increased patient volume is a complex issue that 
involves almost every member or department of the healthcare team (Agency for Healthcare 
Research and Quality, 2011).  Simply rationing specific types of beds for specified patients is not 
an answer as other patients have been shown to be impacted (Sinuff, Kahnamoui, Cook, Luce, & 
Levy, 2004).   
There are many strategies noted in the literature that have been successful at enhancing 
the patient flow.  Gilligan and Quin (2011) note some of these tactics, which are: optimize 
available beds, standardize nursing competencies for like areas, supplement staffing through the 
use of a house or system pool, assess isolation requirements upon each admission, expedite room 
turnover, establish intensive and intermediate care criteria, develop standards for initiating and 
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discontinuing telemetry, assess the reasons for delays in discharge such as test availability and 
prepare in advance for early discharge.  Additional tactics  noted at Atlantic Regional Medical 
Center (2013) in Atlantic City, New Jersey during a clinical practicum rotation were:                                                                                                                             
evaluate admission, discharge and transfer (ADT) data by patient type, use ADT data to smooth 
elective surgical schedules (Mensik, 2013), expedite early morning discharges for maternity and 
surgical patients on standardized care paths,  optimize private rooms within the facility to avoid 
age, gender, behavioral and isolation pairing issues and increase the availability of telemetry.                                                 
The tactics noted above can be implemented to improve the likelihood that a patient will 
receive the preferred bed as requested.  However, implementation of these strategies will require 
resources and a commitment from many members of the multidisciplinary team to change 
practice patterns.  This is why it is essential to know if health outcomes are negatively impacted 
by boarding older postoperative critically ill but stable patients in the PACU.      
                                                                                                                                                         
1.3 Conceptual Framework 
 Larrabee’s Model of Quality, provides a framework for exploring the complex issue of 
driving patient flow in the acute care setting (Larrabee, 1992).  This model involves evaluating 
health care through the lens of quality, economic and ethical principles. Larrabee describes 
quality as “the presence of socially-acceptable, desired attributes within the multifaceted 
wholistic experience of being and doing…which encompasses at least the four interrelated 
concepts: value, beneficence, prudence, and justice” (Larrabee, 1992, p. 17). In her model, she 
describes value as something that is desirable, beneficence as good and promoting well-being, 
prudence as good judgment in setting goals and using resources and justice as fairness with use 
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of common resources and finding the balance between profit and loss, see figure 1 (Larrabee, 
1992).                                                                                                                                        
Figure 1.  Larrabee’s Model of Quality (Larrabee, 1992, p. 18)
 
Quality indicators serve as great motivation for individuals of the healthcare team.  
Individuals working within hospitals are used to evaluating the risks as well as benefits of all the 
available options.  No one goes into the health care profession wanting to expose a patient to a 
greater risk of dying or a longer length of stay in the hospital.  However, when coupled with 
ethical principles, there are emotional forces that are added to the equation.  Larrabee emphasizes 
the importance of exploring the following ethical principles in her model: value, beneficence, 
prudence and justice.  Value is something desired, has worth or is something important 
(Larrabee, 1996).  Beneficence is doing good (Peirce & Smith, 2013).  Prudence is intentionally 
using available resources to meet a patient’s goal of care (Peirce & Smith, 2013).  Lastly, justice 
9 
 
 
is equitably distributing existing resources (Peirce & Smith, 2013).  Adding ethics into the 
process improvement discussion enhances the potential that all parties will make sacrifices to 
improve the patient flow such as altering office hours to support changes in surgical scheduling 
to match inpatient discharge trends.  Finally, Larabee’s Model of Quality includes economic 
principles.  Healthcare resources are limited and it is a responsibility of every care provider to be 
a good steward of the available funds.  If patients can be successfully discharged from the 
hospital without increasing their risk for readmission, it should be a goal to create an efficient 
and effective inpatient pathway to get patients home or to another health care facility.  In 
summary, Larrabee’s model emphasizing quality, ethical and economic principles offer an 
outstanding framework to encourage the multidisciplinary team to tackle the complex challenge 
of patient boarding by employing strategies to improve the patient flow, see figure 2.  It is for 
this reason that Larrabee’s Model of Quality was chosen.  Regardless of the result of this study, 
there will be improvements to patient flow that can be taken by the healthcare team provided that 
the team members understand the data and are provided with a rationale for change.      
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Figure 2. Theoretical Model Adapted from Larrabee’s Model of Quality                                                                                                                                 
 
                                                                                                                                                 
1.4 Significance 
Even with all of the best patient flow performance improvement strategies and tactics in 
place, patient surge will occur at times within tertiary care referral centers (Gilligan & Quin, 
2011).  It is essential to have plans for meeting the acute-care needs of patients requiring a higher 
level of care than can be delivered at a referral facility even when the preferred tertiary inpatient 
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bed is not available.  Often the locations that have the space, equipment and staff to care for 
these acutely ill cases are the ED, PACU, Cardiac Catheterization Lab (CCL), Trauma Admitting 
Area and other procedural areas. Fortunately, studies have been done to demonstrate the 
suboptimal outcomes in critically ill patients boarded in the ED (Chalfin et al., 2007; Intas et al., 
2012; Singer et al., 2011), but similar studies need to be completed in the other areas, especially 
as organizations attempt to avoid holding patients longer than four hours in the ED to meet 
current quality and regulatory standards (Center for Medicare and Medicaid Services, 2014; The 
Joint Commission, 2012).   In order for the patient placement nurse to make the best decision 
about where to locate patients when the preferred beds are full, they must understand the pros 
and cons of each decision. Patients rarely present one at a time so these nurses must place many 
patients often within a brief period.  It may be best to keep a critical care patient in the PACU 
following surgery to provide the one remaining ICU bed to a critically ill patient in the ED.  This 
study is needed to provide evidence to nurse leaders when making decisions about boarding 
critically ill surgical patients in the PACU when ICU beds are in high demand.                                                                       
                                                                                                                                            
1.5  Implications for Nursing Practice                                                                                                                             
Regardless of how much planning is done around optimizing patient flow, there will be 
times when patient demand exceeds capacity (Sloan, 2011).  It is at these times that it is essential 
for nurse leaders to make the best decisions for both patients and staff.  As a result, this study 
provides new knowledge that will help nurses make better and more informed decisions about 
real-time patient placements.  Acquiring this critical gap in knowledge helps nursing to 
potentially revise patient flow algorithms, support staff education plans, add insight for future 
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unit design and enhance provider awareness of decisions or preferences, which impact patient 
flow.  In addition, this study supports an overall goal of enhancing higher quality, safe and more 
efficient patient care. 
                                                                                                                                            
1.6  Definition of Terms 
APACHE II Scoring System:  critical care acuity tool using 12 variables to evaluate the 
patient’s chronic illnesses as well as the acute physical condition that led to their admission to 
the ICU (Wheeler, 2009).    
Boarding: A patient waiting in a temporary location six hours or greater until an inpatient 
bed was available (Chalfin et al., 2007).    
Functional status: a marker of a patient’s ability to perform the essential activities of 
daily living (independent – no help needed, partially dependent – some support required, 
dependent – complete care necessary or died) (Society of Critical Care Medicine, 2001).  The 
patient was categorized as partially dependent if they required some support with activities of 
daily living in any of the following categories: bathing, continence, grooming, dressing, toileting, 
feeding and ambulating. They could live at home, group home, or a care facility. The patient was 
assessed to be dependent if they required complete care by a caregiver at home or in a care 
facility.  These limitations could be mental or physical.  Lastly, they were categorized upon 
discharge as dead if the patient died prior to discharge. 
Hospital length of stay: number of days from admission until discharge as counted at 
midnight.  Length of stay is frequently used as a surrogate for health outcomes (mortality and 
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morbidity) (Abelha, 2007; Goodney, Stukel, Lucas, Finlayson, & Burkmeyer, 2003; Grocott, 
Marlin, & Mythen, 2012). 
Mortality:  the death of a person (Merriam-Webster, 2014).   
Patient flow and or patient throughput: the movement of a patient from place to another 
from admission until discharge (National Health Service Institute for Innovation and 
Improvement, 2008)  
PACU recovery:  postanesthesia care provided in a designated area until the effects of the 
administered intraoperative medications dissipate (American Society Of PeriAnesthesia Nurses, 
2012).  
Postoperative Length of stay: number of days from surgery until discharge as counted at 
midnight. 
Project IMPACT Database:  joint venture between the Society of Critical Care Medicine 
and the Cerner Corporation for performance improvement initiatives and research (Wilson, 
2014).                                                                                                                                                                                                       
1.7  Summary 
The purpose of this study was to provide nurse leaders with information about health 
outcomes of boarding postoperative critically ill stable older patients in the PACU.  An essential 
part of owning any administrative decision-making process, such as bed placement, is to 
understand the impact on patient outcomes.  Knowledge is powerful and provides a foundation 
for exploration and change, which enhances quality and safety for our patients.  This study 
assists nurse leaders in making informed decisions about minimizing and managing patient flow.  
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                                Chapter 2:  Review of the Literature                                              
                                                                                                                                            
2.1  Introduction      
A review of the literature was performed using the following databases: CINAHL, 
MEDLINE (Ovid), PubMed and Google Scholar over the last 25 years (1990 – 2015).  The 
following search terms were used to identify relevant literature on boarding and older adults: 
activities of daily living, acute care, boarding, clinical decision making, critical care, functional 
decline, functional status, health outcomes, hospital bed capacity, hospital throughput, 
hospitalized elderly, intensive care, length of stay, mortality, patient flow, organization and 
administration, postanesthesia care, postanesthesia care unit, supportive care and triage,  
                                                                                                                                            
2.2  Overview    
PACUs were created during World War II to transition patients following anesthesia until 
they regained their protective reflexes (Lindsay, 1999).  PACU nurses are required to maintain 
basic critical care competencies in order to assess and monitor the patient’s airway, ventilation 
and perfusion along with other essential post-surgical skills (American Society of PeriAnesthesia 
Nurses, 2012).  This team was originally created for episodic care and not to sustain long-term 
multidisciplinary plans of care.  However, this area typically has a well-established nurse to 
patient ratio and an ability to control patient admissions unlike their ED counterparts (American 
Society of PeriAnesthesia Nurses, 2012). 
When an ICU is not available for a critically ill patient, nurse leaders must temporarily 
provide care in the best location, which may be the PACU.  These leaders need to evaluate 
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patient data along using their clinical experience and judgment to make the best decision possible 
for all patients under their care (Banning, 2008).  The decision-making process is key to 
professional nursing and correlates to health outcomes (Catolico, Navas, Sommer, & Collins, 
1996).   Catolico et al. (1996) studied 26 registered nurses in a Veterans Affairs Medical Center 
with the Joseph Decision Making Tool, Actual Decision Making Instrument and computer 
simulations.  The purpose of this study was to determine if there was a relationship between age, 
experience, practice area, or certification and the quality of decisions made by nurses.  There 
were no differences between basic nursing education preparation or willingness to make 
decisions.  However, there was a positive correlation between practice area and age (p = 0.01), 
practice area and frequency of decisions (p = 0.001) and practice area and communication (p = 
0.05).  The communicator with more experience is optimal when decisions need to be made.  
Catolico et al. (1996) defined attributes necessary for an effective nurse leader such as an 
individual that manages patient flow for an acute-care facility.  When a patient requires an ICU 
bed and one is not available, the nurse leader is forced to use their experience to evaluate all 
potential options for patient placement.  This may include supporting nurses to board a 
postoperative surgical patient in the PACU as long as the nurses have the competencies to care 
for the patient and resources required for this care.  
                                                                                                                                             
2.3  Health Outcomes of Boarding Critically Ill Patients in the ED 
The ED literature cites numerous studies on the impact of boarding critically ill patients 
on their health outcomes.  A few of the studies exploring length of stay and mortality will be 
highlighted. Chalfin et al. (2007) performed a cross-sectional review of the National Project 
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IMPACT database which includes approximately 120 adult ICUs from an estimated 90 hospitals 
within the United States. They evaluated 50,322 critical care patients who were admitted from 
the ED to the ICU between 2000 and 2003.   They found that 1,036 patients were boarded in the 
ED for greater than six hours, and 49,286 were transferred to the ICU in less than six hours.  The 
patients who boarded in the ED had a higher mortality rate and longer hospital length of stay 
than those that did not board in the ED.  Singer et al., (2011) also demonstrated similar findings 
in their retrospective cohort study performed at a single institution between October 2005 and 
September 2008.  Singer’s design was slightly different.  They identified 42,149 patients who 
were admitted to inpatient units during the specified time period.  There were 893 patients 
excluded for missing data, so 41,256 patients were included in the study.  Boarding in this study 
was defined as greater than two hours after a decision to admit was made.  Patients were grouped 
by the following intervals: less than two hours (did not board), two to six hours, six to 12 hours, 
12 to 24 hours and greater than 24 hours.  They found that mortality increased from 2.5 percent 
for those that did not board to 4.5 percent when patients boarded for greater than 24 hours 
(p=<0.0001).  In addition hospital length of stay increased from 5.6 days for those that did not 
board to 8.7 days for those that boarded for greater than 24 hours.   
Finally, Intas, Sterglannis, Chalari, Tsoumakas, and Fildissis (2012) performed a 
prospective cohort study of critically ill patients who presented to a medical center in Athens 
Greece during the 2009 calendar year.  Patients were included in the study if they met criteria for 
ICU admission (N=200 patients).  Of these patients, 124 were surgical and 76 were medical 
patients.  This study demonstrated an increase in mortality if the patient spent greater than six 
hours boarding in the ED, had a fever, was admitted during the evening or night hours or was 
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indirectly admitted to the ICU.  In other words, they went from the ED to another unit prior to 
being placed in the ICU.  Because ED boarding has been associated with higher mortality and a 
longer hospital length of stay, The Joint Commission has instituted a new standard to avoid 
boarding admitted patients an average of four hours or longer (The Joint Commission, 2012).  As 
a result, patients reaching this four-hour time limit may be relocated to other temporary locations 
when the patient volume surges and inpatient beds that can meet the patient’s care needs are 
unavailable.                                                                                                                                        
2.4   Health Outcomes of Boarding Critically Ill Patients in the PACU 
The only study examining the impact of boarding critically ill postoperative patients in 
the PACU demonstrated a higher ICU mortality rate for critically ill post-operative patients that 
board greater than six hours in the PACU prior to receiving their ICU bed (Bing-Hua, 2014).  
This was a retrospective cohort study which included patients admitted to a single institution in 
China between January 2010 and June 2012.  One hundred eighty five of the 2,279 surgical ICU 
patients were sent to the PACU because an ICU bed was not immediately available.  They were 
managed by the hospital’s anesthesiologist and PACU nursing team.  In the patients that were 
boarded in PACU, there were no associations between ventilator duration and ICU length of stay 
with those that received their ICU bed following surgery.  Typically, anesthesiologists are not 
always immediately available to the PACU nursing staff, as they must cover the operating and  
procedural areas.   
This study did not stratify the patient’s severity of illness between those who were 
boarded and those who received an intensive care bed immediately as the APACHE II scores 
were essentially the same between the two groups.  It was shown that the boarded patients 
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(greater than or equal to six hours waiting for an ICU bed which was185 patients or 8.1 percent 
of postoperative critically ill patients had a higher ICU mortality rate (p=0.024) than those who 
received an ICU bed immediately following surgery.  By only having one study where care 
providers had only general critical care competencies to meet the patients’ needs, there is limited 
knowledge about whether boarding stable critical care patients in the PACU is detrimental to 
health outcomes.                                                                                                                                              
2.5 Supporting Critically Ill Boarded Patients in the PACU 
Since the PACU usually provides transient care to patients recovering from anesthesia 
and not on-going critical care, it is essential to explore support that can be offered by care 
providers that specialize in supporting critically ill patients for prolonged periods of time.  
Kastrup et al., (2012) explored the use of intensivists to provide care to critically ill patients in 
the PACU that were anticipated to need less than 24 hours of intensive care in Germany. All 
patients requiring critical care following surgery were evaluated between January 1, 2008 to 
April 30, 2011.  During this timeframe 5,969 postoperative patients were sent to the ICU, and 
3,317 patients were cared for in the PACU meeting the triage criteria for an anticipated critical 
care need less than 24 hours.  This strategy enabled patients to be triaged to the ICU beds that 
would need critical care beyond the initial day and avoided early ICU discharge which may 
result in readmission.  This study enabled more critically ill patients to be treated without 
increasing the number of inpatient ICU beds and might shorten the length of stay for some 
surgical patients.  By triaging the patients anticipated to need ICU care less than 24 hours to the 
PACU setting, the patients sent to ICU had a significant increase in their acuity level (case mix 
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index). The patients who remained in PACU were less ill but no mention was made about 
nursing competencies that were required to care for these patients.   
With the continued demand for ICU beds, others have explored using the PACU as an 
admission overflow unit rather than a post-surgical care environment. In Israel, Ziser et al., 
(2002) prospectively evaluated the use of the PACU as a place to care for medical and surgical 
critically ill or floor patients when an inpatient bed was unavailable between April 1989 and 
December 2000.  Four hundred patients were admitted into the study.  Most were either 
mechanically ventilated or required invasive monitoring, and the majority were admitted to 
PACU between 0100 and 1100 in the morning. Two hundred eighty one patients were to go to an 
ICU, and 119 were to go to an inpatient floor.  The average length of stay in PACU was 12.9 
hours.  Following their PACU stay, 18 went into surgery, 182 were transferred to an ICU bed 
while 182 were transferred to a floor.  Eighteen patients (4.5%) died in PACU.  The challenges 
that were noted were staffing of both nurses and physicians, acquiring on-going care 
consultations and an ability to support a comfortable environment for family visitation.      
In addition to exploring the PACU as a place to overflow patients, Schweizer et al. 
(2002) performed an observational study exploring the opening of a new PACU on ICU 
utilization.  They studied 448 consecutive postoperative aneurism or occlusive disease patients 
and 467 consecutive lung resection patients.  A period from January 1, 1992 to December 31, 
1995 when patients with these procedures were primarily sent to the ICU was compared to 
January 1, 1996 to December 31, 1999 when most were sent to the PACU.  They found that the 
PACU was an acceptable place to manage most of these patients following surgery except for 
those that had multiple organ dysfunctions or an unstable condition.  This optimized the 
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availability of ICU beds for those that required critical care over a longer period of time but did 
not impact mortality, respiratory complications or readmission to the ICU between the two 
timeframes.  It is important to note that the patients in this study were managed by surgeons, 
anesthesiologists and intensivists while in the PACU. 
As has been emphasized, boarding in the PACU is often the result of ICU beds not being 
available.  Price et al. (2011) explored surgical schedule smoothing as a means to optimize ICU 
bed utilization between 2007 and 2008 at the University of Maryland Medical Center.  They 
explored hospital discharge trends and reformulated the operative block schedule to pattern post-
operative inpatients when discharges were anticipated.  Prior to the intervention, they boarded 
between 900 – 1000 patients annually in the PACU.  This elective surgical schedule smoothing 
process significantly improved the availability of inpatient beds and subsequently reduced PACU 
boarding.                                                                                                                                        
2.6 Functional Status in the Older Hospitalized Patient   
Older patients can be stressed by an acute hospitalization, and this can be displayed by a 
decline in their functional status (Boyd et al., 2005; Covinsky et al., 2003; Gill et al., 2010; Gill, 
et al., 2004; Sager et al., 1996).  A functional status decline is typically the loss of ability to 
perform activities of daily living (ADLs) such as bathing, continence, dressing, feeding, 
grooming, toileting and ambulating (Murray, 1993; Wu, 2000).  There are many factors that are 
thought to contribute to this loss: having an illness or undergoing the stress of a procedure, 
immobilization, new environment, poor nutritional intake and sensory isolation (Boyd et al., 
2005).  Acute-care hospitalization including the experience of boarding in the PACU makes the 
older hospitalized patient vulnerable to functional status changes. 
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Boyd et al. (2005) performed a prospective cohort study on disabled women in the 
Eastern Baltimore City community in 1992 that were 65 years of age and older but were 
independent in their ADLs.  Five hundred ninety five women were evaluated, and 32% had at 
least one hospitalization. Those women who were hospitalized had a 17 percent likelihood of 
becoming dependent (bathing, dressing, feeding, toileting, transferring) versus eight percent (p = 
0.001) for those who did not experience a hospitalization.  Unfortunately, this dependence could 
extend over the 18-month study period. 
Gill et al. (2004) explored the impact of hospitalization on 754 non-disabled people age 
70 or older in New Haven Connecticut from March 1998 to March 2003.  This five-year 
prospective cohort study found that 55 percent of participants became disabled requiring support 
with bathing, dressing, ambulating inside of the home and or transferring from a chair over the 
study period, and 49 percent of those individuals were hospitalized during the study period.  
These individuals were hospitalized for medical or surgical indications and were floor to 
intensive care unit patients.  The hazard ratio of functional decline was 62 with a 95 percent 
confidence interval within a month of hospitalization.  Several years later, Gill et al. (2010) 
continued to follow these participants until December 2008 resulting in a ten-year study period.  
They discovered that hospitalization was strongly associated (hazard ratio 162 with a 95 percent 
confidence interval) with developing new or worsening disability.    
Like Gill, Sager et al. (1996) performed a prospective cohort study of community patients 
who were 70 years of age or older.  One thousand two hundred seventy nine patients were 
hospitalized for medical or surgical issues between 1990 and 1992 among 5 hospitals in the 
United States.  ADLs (bathing, dressing, feeding, toileting, transferring and walking) were 
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evaluated upon discharge, at three months after discharge and were compared to their baseline 
function before hospitalization.  Upon discharge, 59% of participants had no change in 
functional status, whereas 10% improved but 31% declined.  Of those that survived to be 
evaluated three months following discharge and demonstrated a decline during hospitalization, 
41 percent failed to return to their preadmission baseline.  Nine percent of those that remained 
the same and 23 percent that improved during hospitalization demonstrated a decline in ADL 
function at the three-month follow-up period. One hundred thirty four (11%) of the patients died 
during the three month period following hospitalization.  Patients who demonstrated a decline in 
functional status were more likely to die in the 12 weeks following hospitalization (16%) than 
those who showed an improvement (13%) or stayed the same (7%) (p < 0.001).  This study 
further demonstrates how challenging hospitalization can be on the older patient population.    
Covinsky et al. (2003) performed a prospective observational study of 2,293 medical 
patients who were 70 years of age or older at the time of hospitalization at two facilities in Ohio 
between 1993 and 1997.  This study demonstrated that 12 percent of patients declined in their 
ability to perform ADLs which included (bathing, dressing, feeding, toileting and transferring) 
between admission and discharge from the hospital.  This decline was noted more in those 
patients that were older (p = 0.001) (70-74years – 23%, 75-79 years – 28%, 80-84 years – 38%, 
85-89 years – 50% and greater than 90 years – 63%).  
In summary, the older patient has been shown to be susceptible to a functional status 
decline during hospitalization, which can linger after discharge.  Patients who are greater than 85 
years of age are extremely vulnerable to functional status changes.  Therefore, the population of  
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65-84 years of age was chosen for this study to retrospectively evaluate whether boarding in the 
PACU impacted their health outcome.                                                                                                                                             
2.7 Boarding and the Older Hospitalized Patient 
   There is only one study by Ackroyd-Stolarz, Guernsey, MacKinnon, and Kovacs 
(2011) that explores the impact of patient boarding on the older hospitalized patient.  They 
performed a retrospective cohort study evaluating patients who presented to the ED 65 years and 
older at a large tertiary Canadian facility between July 2005 and March 2006.  Nine hundred 
eighty two patients were enrolled in the study and 75 percent were held in the ED longer than six 
hours for emergent or urgent conditions and greater than four hours for less urgent or non-urgent 
conditions.  These patients’ records were evaluated for adverse events in the following 
categories: procedure related (infection, bleeding, complication), device/implant/graft issue, 
medication associated problem or radiation event.  They found that for every hour spent in the 
ED, the likelihood of experiencing an adverse event increased by three percent in these older 
patients.  For those that had an adverse event, they had twice the length of stay (20.2 versus 9.8 
days or p = 0.001).  This highlights the concern for boarding older patients.                                                                    
2.8  Health Outcomes and Severity of Illness    
 When exploring health outcomes for critically ill patients, it is important to define their 
severity of illness.  There are many tools that define the acuity of patients in the ICU.  The 
APACHE Scoring System is one of the most commonly used tools and was developed in the late 
1970s to define the patient’s condition at admission (Wheeler, 2009).  The APACHE II, released 
in 1985, uses the worst of 12 variables in the first 24 hours of ICU admission to account for the 
patient’s chronic illnesses and acute physiologic status (Zimmerman & Kramer, 2008; Ho, Lee, 
24 
 
 
Williams, Finn, Knuiman & Webb, 2007).   These variables include: heart rate, mean arterial 
blood pressure, temperature, respiratory rate, alveolar to arterial oxygen tension gradient, 
hematocrit, white blood cell count, creatinine, sodium, potassium, pH, bicarbonate and Glasgow 
Coma Scale (Afessa, Gajic & Keegan, 2007).  APACHE II results range from zero to 71 (Afessa, 
Gajic & Keegan, 2007).  The higher the number, the more likely the patient will die (Ho et al., 
2007).  There were two adjustments made for emergent surgery and postoperative diagnoses.  
This tool has received a score of 0.863, which is equivalent to a very good predictor of 
differentiating between groups (survivors versus non survivors) (Afessa, Gajic & Keegan, 2007).                                                                                                                               
2.9 Summary 
Enhancing patient flow to meet patient care needs is a challenge for acute-care nurse 
leaders.  It is essential to understand the impact on patients that result from our patient placement 
decisions.  To date, there was only one published study that evaluates the health outcomes of 
PACU boarding on postoperative critical care patients (Bing-Hua, 2014). However, intensivist 
support was not provided, and no mention was made whether critically unstable patients were 
boarded in the PACU which may have impacted their findings.  Both Kastrup et al., (2012) and 
Schweizer et al., (2002) provided intensivist support as a tactic to enhance patient outcomes 
while boarding in the PACU.  In addition, both studies triaged unstable patients to ICU beds 
rather than having these patients board in the PACU.  Lastly, boarding patients over 64 years of 
age has been shown to increase the likelihood of experiencing an adverse event by three percent 
for every hour that they board (Ackroyd-Stolarz et al., 2011).  When an adverse event occurred, 
they experienced twice the LOS.  Therefore, the older adult is vulnerable when boarding. As has 
25 
 
 
been reviewed, there are tactics that can be employed to support patients in the PACU setting 
that may enhance their outcome when boarding cannot be avoided.      
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Chapter 3: Design and Methodology 
                                                                                                                                                    
3.1 Research Design 
This was a retrospective matched case control study that compared the health outcomes 
of postoperative critically ill but stable older patients who recovered versus boarded in the 
PACU.   This study was primarily performed using the Project IMPACT database populated with 
critical care patient information from a single institution.  The Cerner Project IMPACT database 
was developed in 1996 as a joint venture between the Society of Critical Care Medicine and the 
Cerner Corporation (Wilson, 2014).  The main purpose of the database was to evaluate the 
effectiveness of performance improvement initiatives and to conduct research in the critically ill 
adult population.  Information not available in the database was pulled from each patient’s 
medical record (primary diagnosis, surgical procedure, surgical date and time [extrapolate 
postoperative LOS], unit prior to surgery, total time in PACU prior to being admitted to ICU).    
Figure 3.  Study Design    
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As noted in the study design, there are several patient placement options for critically ill 
postoperative patients coming out of the operating room (OR).  The following figure displays 
these pathways.  This study compares pathways c and d. 
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Figure 4. Patient Flow Pathway from OR to an ICU Bed  
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3.2 Sample and Setting     
This study examined data from the Project IMPACT Database which contained data on 
critical care patients being cared for at a 489 bed tertiary referral safety net hospital in southern 
New Jersey between June 2002 and June 2010.  There were 424 patients age 65 to 85 years of 
age that were critically ill following surgery that survived and were stable to be placed in PACU 
following surgery.  The oldest old patients, 85 years and older was avoided since these patients 
demonstrate functional status change during hospitalization more often than not (Covinsky et al., 
2003).  In addition, stable critical care patients were selected because unstable patients may 
require coordinated care by the multidisciplinary team that is only available in an ICU. Those 
that required specialized care that only the ICU nurses could provide, also went to the ICU 
directly from the OR (open heart procedures, intra-arterial balloon pump, open chest or abdomen 
are just a few examples) or those patients that came from an ICU bed whose room could be held 
for their return.  In the study organization, a surgeon and or the anesthesiologist could acquire an 
immediate ICU bed for an unstable critically ill patient.  When ICU beds were in high demand, 
these unstable patients were often given an ICU bed by down-grading the most stable patient in 
the ICU to another inpatient bed.  Because premature down-grading of patients occurred when 
ICU beds were unavailable, hospital length of stay was evaluated as an outcome variable instead 
of ICU length of stay.  The unstable critical care patients receiving an immediate ICU bed 
following surgery were most likely at the greatest risk for death and disability.  The remainder of 
the stable critical care patients were transferred to the PACU prior to receiving their ICU bed and 
could have their needs met by the PACU nursing staff with their general nursing critical care 
competencies. It was a standard in this organization that when patients were required to board in 
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the PACU, waiting for a critical care bed, the intensivist was consulted and initiated their on-
going plan of care. 
To evaluate the severity of illness of the patients in the study, The APACHE II scoring 
system was used which incorporates both chronic conditions and acute physiologic status of the 
critically ill patient (Wheeler, 2009).  From the 424 stable, critically ill postoperative patients age 
65 to 85 years of age, 145 patients who went to the PACU for boarding were matched with 
patients who were recovered in the PACU (using one for one matching) on the following 
characteristics: hospital admission and gender.  This resulted in a final sample of 290 patients 
included in this study that had complete database and chart demographic information.  Because 
surviving older patients had been shown to be sensitive to a decline in their functional status 
during hospitalization, this age group was chosen to evaluate the impact of boarding for this 
study (Boyd et al., 2005).   However, patients 85 years or greater were avoided since advanced 
age inherently increases the likelihood of disability by as much as 50 percent (Covinsky et al., 
2003).  This was a 1:2 match case control study.  Hospital admission year was paired between 
case and control to minimize the impact of health care advances over this eight-year period.  
Because mortality was another outcome variable, gender was also matched between the PACU 
recovery versus boarding groups since females have a longer life expectancy than males 
(Mokdad & Fiegl, 2013). 
Inclusion criteria 
• Surgical patients admitted to critical care from PACU age 65 to 85 years of age. 
Exclusion criteria 
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• Died in the OR 
• Unstable in the OR and placed by the surgeon or anesthesiologist in ICU 
immediately following surgery 
• Any readmitted patient within 30 days as these patient encounters merge in the 
database skewing the length of stay data  
• Incomplete demographic information in the patient record                                                                                                           
                                                                                                                                            
3.3 Sample Size Estimation 
The case control design was selected to acquire a representative sample of the database 
since a cohort study would have required a larger sample size than was available. Because a 
matched case control design was used to adequately power this study, nonparametric tests were 
chosen to evaluate variables that were not normally distributed rather than altering the data.  To 
reach statistical significance, it is recognized that differences between the two groups must be 
greater than if parametric tests were chosen (Winters, Winters, and Amedee, 2010).  
There were 145 matched pairs for admission year (2002 through 2010) and gender (coded 
as: one equals male, two equals female) between the age of 65 to 85 years that were sent to the 
PACU for recovery (less than six hour stay prior to transfer to the ICU coded as zero) versus 
boarded in the PACU (greater than or equal to six hours prior to transfer to the ICU coded as 
one).  A post hoc power analysis was performed using the GPower 3.0.10 software program.  
The power analysis was performed on hospital length of stay which was non-normally 
distributed.  When skewed data is used for a power analysis, it is suggested that 15 percent more 
subjects are required to adequately power the study (GraphPad, 2015).  Incorporating this 
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principle, the 145 matched pairs in this study exceeded the 137 pairs necessary to demonstrate a 
medium effect, five percent alpha error with a 90 percent power. Therefore, the available case 
control sample size for this study was adequate to support a null hypothesis. 
                                                                                                                                            
3.4 Measures          
The following health outcome measures were analyzed between those patients who 
recovered (coded as a 0) in the PACU (less than six hours) and those that boarded (coded as a 1) 
in the PACU (six hours or greater) prior to receiving an ICU bed:  hospital and postoperative 
length of stay, decline in functional status between hospital admission and discharge assessments 
and mortality.   
Hospital length of stay was measured in days from admission until discharge.  
Postoperative length of stay was measured in days from the date of surgical procedure that 
ultimately resulted in the admission to the ICU until the day of discharge.  Days were recorded in 
whole numbers and determined by the number of times that the patient was in the hospital at 
midnight.   
The patient’s functional status upon hospital admission and discharge were also 
evaluated.  The hospital admission and discharge nursing documentation required the nurse to 
clinically assess the patient’s ability to perform activities of daily living as reported by the 
patient, family, friends and or care providers.  The activities that were included in the assessment 
were: bathing (sponge, but or shower), grooming (face, hair, teeth, shaving), dressing (clothing 
and shoes, buttons, zips, laces), toileting (dressing, wiping), feeding (cutting) and ambulating 
(walking but may use aid, stairs up and down).   
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The patient was assessed to be independent if they did not require any assistance with the 
listed activities and lived at home (includes homeless and incarcerated).  This meant that patients 
who were determined to be independent were physically and mentally functional.  They were 
determined to be partially dependent if they required some assistance in completing their daily 
tasks.  They could live at home, in a group home or in a care facility.  Assistance could either be 
physical or directional, as in the case of someone with mental impairment.   They were evaluated 
as dependent if they needed full support with all activities of daily living at home or in a care 
facility.  Lastly, if the patient died during their admission, their discharge functional status was 
categorized as dead (Society of Critical Care Medicine, 2001).  For this study, functional status 
coding on admission and discharge is noted in table 1. 
Table 1:  Functional Status Coding 
Code Functional Status on Admission and Discharge 
1 Independent 
2 Partially Dependent 
3 Dependent 
4 Dead 
 
Based on the above categories, patients were further classified on whether their status declined.  
In table 2, those patients whose functional status declined were classified as yes and given a code 
of 1.  Those patients whose functional status stayed the same or improved were classified as no 
and were given a code of 0.  Those who died prior to discharge were excluded from this analysis 
as a clinical discharge assessment was not performed. 
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Table 2:  Identification of Functional Status Decline Between Admission and Discharge    
 Discharge 
Independent 
Discharge Partially 
Dependent 
Discharge Dependent 
Admission 
Independent 
No  Yes  Yes  
Admission Partially Dependent No  No  Yes  
Admission Dependent No  No  No  
Note: No = 0; Yes = 1 
The final health outcome that was evaluated was mortality.  If the patient died at any time 
after being transferred to PACU and before they were discharged from the hospital, they were 
coded as a 1 and were considered in the mortality statistics.  If the patient lived until discharge, 
they were coded as alive or 0.                                                                                                         
3.5 Procedures      
The following data elements were extracted by the Project IMPACT database steward 
employed by the institution who was a co-investigator on this study.  All postoperative patients 
age 65 to 85 years of age from 2002 until 2010 in the database (duration of the database 
collection period) that were admitted from PACU to the ICU were included.  The subjects were 
identified by their Project IMPACT identification number (xx-xx) keeping these patients de-
identified to the external investigators.  Data was provided to the investigators on a USB drive.  
Data coding is included with each element acquired from the Project IMPACT database in Table 
3. 
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Table 3.  Project IMPACT Database Element, Code and Variable Type 
Element Code Variable Type 
Database patient identification number xx-xx Patient ID 
PACU type Recovery ( < 6 hours)  = 0 
Boarder ( > 6 hours) = 1 
Independent 
Unit of Origin Prior to ICU PACU = 7 Design Requirement 
Hospital Admission Year 2002 – 2010 Matching 
Age (years) 65 – 85 years Patient Descriptor 
          Age Sub Groups 65-69 years = 1 
70-74 years = 2 
75-79 years = 3 
80-84 years = 4 
Patient Descriptor 
Gender Male = 1 
Female = 2 
Matching 
Race Black/African 
American/African 
European/Haitian = 3 
Latin/Hispanic = 4 
White/Caucasian = 5 
Other = 1 
Patient Descriptor 
          Race Sub Groups White/Caucasian = 1 
Non-White = 2 
Patient Descriptor 
Hospital Admission Functional Status Independent = 1 
Partially Dependent = 2 
Dependent = 3 
Dependent 
Hospital Discharge Functional Status Independent = 1 
Partially Dependent = 2 
Dependent = 3 
Dependent 
Decline in Functional Status from 
Admission to Discharge 
Yes = 1 
No = 0 
Dependent 
Hospital Mortality (died after entering 
PACU) 
Yes = 1 
No = 0 
Dependent 
 
Primary Diagnosis Diagnosis Patient Descriptor 
Primary Surgical Procedure Prior to 
PACU followed by ICU admission 
Surgical Procedure Patient Descriptor 
APACHE II Score Numerical Result Patient Descriptor 
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The dataset was complete for all 145 pairs (290 subjects) matched in both the case and control 
arms of this study.     
In addition to the data provided in the Project IMPACT database, a few items were 
extracted from the patient’s medical records.  These items were collected to define the type of 
patient that was included in this study.  The Project IMPACT database steward matched the 
patient identification numbers with their medical record number and the admission date.  The 
steward used a linking list to extract the data elements from the medical record into an excel 
spreadsheet with only the patient identification number connecting the extracted elements.   
Having the database steward and co-investigator extract the data elements from the charts 
optimized the accuracy of the collected items.  The paper linking list was destroyed by the 
Project IMPACT database steward (co-investigator) after the data extraction was complete.  The 
excel spreadsheet with patient identification numbers was then shared with all of the co-
investigators for data analysis. 
The following patient elements in Table 4 were pulled from the subject’s medical record. 
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Table 4.  Medical Record Element, Code and Variable Type 
Element Code Variable Type 
Unit Prior to Surgery Direct Admission = 1 
ED = 2 
Inpatient Floor = 3 
Intermediate Care Unit = 4 
ICU = 5 
Other = 6 
Patient Descriptor 
Emergent Surgery Yes = 1 
No = 0 
Patient Descriptor 
Surgical Date  Month/Day Patient Descriptor 
          Extrapolated    
          Postoperative LOS in      
          days 
Days Dependent 
Ventilation upon Admission to 
PACU 
Yes = 1 
No = 0 
Patient Descriptor 
Ventilation upon Admission to 
ICU 
Yes = 1 
No = 0 
Patient Descriptor 
Inotropic Support upon 
Admission to PACU 
Yes = 1 
No = 0 
Patient Descriptor 
Inotropic Support upon 
Admission to ICU 
Yes = 1 
No = 0 
Patient Descriptor 
Time in PACU Minutes Independent 
                                                                                                                                                         
 
3.6 Data Management   
The investigators were only given de-identified data for analysis from the Project 
IMPACT Database Coordinator (steward) at the institution.  Only the Project IMPACT Database 
Coordinator could connect the database patient identification number to the patient’s name and 
medical record number.  This database steward was included in the Institutional Review Board 
(IRB) Study Approval to enhance their responsibility to keep the patient’s protected health 
information confidential and enhance the quality of the data being provided to the investigators 
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for analysis.  The Project IMPACT Database itself was on a password-protected mainframe and 
computer stored within locked areas.  The de-identified data that was analyzed for this study was 
maintained on a password-protected jump drive and computer.  Following completion of this 
study, data will be maintained on a password-protected jump drive as long as is required by the 
IRBs or publishing agencies whichever is longer (minimum of seven years) and then will be 
destroyed.                                                                                                                                         
3.7 Data Analysis      
Coded data was entered into the IBM® SPSS® Statistics Software Program, Version 22. 
Data was loaded into SPSS as matched pairs for descriptive evaluation (145 pairs) and as 
individual patients (290 patients) for the logistic regression analysis.  Statistical significance was 
defined as a p-value < 0.5.  Descriptive statistics were run on all of the variables.  Each 
dependent variable was evaluated for normality and if it was found to not be normal then 
nonparametric test was chosen for analysis. Age and race were evaluated for each dependent 
variable between the recovered versus boarded groups to identify any differences that might 
potentially impact the result of this study and subsequent patient flow protocols that might be 
developed from these findings.  Acuity of these patients was assessed evaluating the number in 
each group that received emergent surgery and how many of them were ventilated and received 
inotropic support in PACU and once they entered the ICU.  For those patients that met criteria 
for an APACHE II score (were in the ICU for at least 24 hours and had all the required data 
elements recorded), this acuity measure was assessed between the recovered and boarded PACU 
groups.   
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The specific aims and hypotheses (H) of this study were:                                                     
1.  To examine the difference in hospital length of stay in those older postoperative critically ill 
but stable patients who recovered in the PACU versus boarded in the PACU because an ICU bed 
was not available following their PACU recovery.                                                                                                    
H:  There would be no difference in hospital length of stay in those older postoperative critically 
ill but stable patients who recovered in the PACU versus boarded in the PACU because an ICU 
bed was not available following their PACU recovery.                                                                                                              
Difference in hospital length of stay between the case and control PACU groups was assessed 
using a Wilcoxon Signed Rank Test since the hospital LOS data was not normally distributed. 
Logistic regression was performed to evaluated the adjusted odds of having a longer hospital 
LOS between the recovered group and the boarded group.  In addition to the PACU variable, the 
following variables were added to the regression model to account for potential confounding: age 
(69-74 years, 75-79 years, 79-84 years as compared to the group 65-69 years) and race: (Black, 
Hispanic, Other as compared to White) .   
1a.  To examine the difference in postoperative length of stay in those older postoperative 
critically ill but stable patients who recovered in the PACU versus boarded in the PACU because 
an ICU bed was not available following their PACU recovery.                                                                                                                             
H:  There would be no difference in postoperative length of stay in those older postoperative 
critically ill but stable patients who recovered in the PACU versus boarded in the PACU 
because an ICU bed was not available following their PACU recovery.                                                                                               
Difference in postoperative length of stay between the case and control PACU groups was 
assessed using a Wilcoxon Signed Rank Test since the postoperative LOS data was not normally 
41 
 
 
distributed. Logistic regression was performed to evaluate the adjusted odds of having a longer 
postoperative LOS between the recovered group and the boarded group.  In addition to the  
PACU variable, the following variables were added to the regression model to account for 
potential confounding:age (69-74 years, 75-79 years, 79-84 years as compared to the group 65-
69 years) and race: (Black, Hispanic, Other as compared to White) .   
2.  To examine functional status decline between admission and discharge in those older 
postoperative critically ill but stable patients who recovered in the PACU versus boarded in the 
PACU because an ICU bed was not available following their PACU recovery.                                                                                                          
H:  There would be no functional status decline between admission and discharge in those older 
postoperative critically ill but stable patients who recovered in the PACU versus boarded in the 
PACU because an ICU bed was not available following their PACU recovery.                                                                                                                                  
Differences noted in the decline of functional status between hospital admission and discharge 
between the case and control PACU groups were assessed using a McNamar Test.  Logistic 
regression was performed to calculate the adjusted odds of a decline in functional status for those 
patients who recovered in the PACU versus being boarded in the PACU before placement in the 
ICU.  Age (69-74 years, 75-79 years, 79-84 years as compared to the group 65-69 years) and 
race (Black, Hispanic, Other as compared to White) were included in the logistic regression 
model as confounders.                                                                                                                                             
3.  To examine the differences in hospital mortality in those older postoperative critically ill but 
stable patients who recovered in the PACU versus boarded in the PACU because an ICU bed 
was not available following their PACU recovery.                                                                                                                                          
H:  There would be no difference in hospital mortality in those older postoperative critically ill 
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but stable patients who recovered in the PACU versus boarded in the PACU because an ICU bed 
was not available following their PACU recovery.                                                                                                                            
McNemar Test was used to assess the potential of dying between the case and control PACU 
groups.  Logistic regression was used to evaluate the adjusted odds of dying between those 
recovered versus boarded in the PACU, and age, race, functional status decline and hospital and 
postoperative LOS were included in the logistic regression model as potential confounders.   
This study was assessed for significance with α set at 0.05.                                                                                                                             
                                                                                                                                             
3.8 Human Subjects 
IRB approval was acquired from the acute-care facility before de-identified data was 
provided to the investigator.  A Drexel IRB letter of reliance was obtained prior to sharing 
analyzed data with the dissertation committee. 
Risks 
The potential risks for a database and chart review study are loss of the patient’s privacy 
and confidentiality.  The investigator was only given de-identified data from the Project 
IMPACT Database Coordinator at the institution.  The Database Coordinator was named in the 
IRB study to enhance confidentiality and enhance the accuracy of the data extracted for use in 
this study. 
Benefits 
There were no direct benefits for the patients or their families in this type of database and 
chart review study.  However, knowledge gained of health outcomes following boarding of 
critically ill postoperative older patients in the PACU provides direction to nurse leaders 
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responsible for improving patient flow and patient placement decisions.  In the PACU setting, it 
may not be where the patient receives care but who is providing the care that may be most 
important. 
Compensation 
No compensation was offered to patients or their families 
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Chapter 4:  Findings and Results 
4.1  Overview of Study 
 The purpose of this study was to evaluate the impact on health outcomes of boarding 
postoperative critically ill stable older patients in the PACU because an ICU bed was not 
available.  The recovered in PACU group (remained in PACU less than six hours) was compared 
to the boarded in PACU group (remained in PACU six hours or greater) prior to receiving an 
ICU bed.  To be admitted to PACU, the patient needed to be stable and the PACU nurses had to 
have the competencies to care for these patients.  The matched case control design paired on 
admission year, to control for care changes over time and gender.  This chapter will describe 
subject characteristics of both the recovered versus boarded groups and provide results for each 
research aims outcome (hospital and postoperative length of stay, decline in functional status 
from admission to discharge and mortality).     
4.2 Patient Characteristics 
 Patient Sample.    Data for the primary aims were acquired from the Project IMPACT 
Database from a single tertiary academic safety net medical center in Southern New Jersey.  
There were 5,527 patients age 65-85 years in the database that received care between June 2002 
and June 2010.  Patients from this retrospective database were identified for this study if they 
were critically ill following surgery age 65-85 years but were stable enough to be admitted to the 
PACU to receive care that the PACU RNs had competencies to provide.  If they received their 
critical care bed in less than six hours, they were placed in the recovery group (control group).  If 
they remained in the PACU for six hours or longer, they were placed in the boarded group.  
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Potential subjects were paired 1:1 (recovered [control] and boarded) for admission year and 
gender.  One hundred forty five matched pairs or 290 patients were identified for this study.   
 The average age of the patients was 73 years which was the same for both the boarded 
and recovered patients.  A majority of the patients were male (53%).  In addition, 71% were 
White and the second largest race group was Black at 18% followed by Hispanic at 8% and 
Other at 2%.  As noted in table 5, there were a growing number of boarded patients between 
2003 and 2009 until a new patient tower provided additional ICU beds in 2010.  Interestingly, 
most of the patients were either direct admissions for surgery or were sent from an inpatient 
medical or surgical floor to the OR.  Only 10% went to the OR from the ED despite this being a 
Level 1 Trauma facility.  A few patients were in the ICU prior to surgery but were sent to PACU 
because their bed was taken for another unstable patient or it was in correctly assumed that they 
would not require ICU care following their PACU recovery.     
A significant difference (p = <0.001) in PACU time between the recovery and boarding 
groups was noted.  The recovery group time in the PACU ranged from 15 to 359 minutes, while 
the boarder group time in the PACU ranged from 360 to 9510 minutes.  There were 15 patients 
who boarded greater than 24 hours, five patients who boarded greater than 48 hours, three 
patients that boarded greater than 72 hours and two patients that boarded greater than 96 hours.  
Of the 15 patients that boarded in PACU greater than 24 hours prior to receiving their ICU bed, 
two died (13%).   
Hospital LOS was clinically relevant but not statistically longer for boarded patients than 
those who recovered in the PACU (p = 0.054).  In total, the average boarded patient spent 
approximately 5.5 more days in the hospital (20.26 mean days versus 14.72 mean days).  In 
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addition, a statistically significant difference (p = 0.047) was noted in the percentage of emergent 
surgery patients between the PACU groups.  Patients requiring emergent surgery were more 
often in the PACU recovery group.  Emergent surgery or short bed placement notice did not 
increase the likelihood that the patient would board in the PACU.  Of the emergent surgery 
patients, six were direct admits to the hospital (15%), 18 were from the ED (46%), 13 were from 
the inpatient floor (33%) and two were from the ICU (5%).  Of those patients that required 
emergent surgery and survived, 9 out of 31 had a functional status decline (29%). Eight of the 39 
patients whose surgery was identified as emergent, died (21%).    
There was no significant difference in age, race, prior surgical location, or ventilation or 
inotropic support before or after PACU between the recovered and boarded groups.   
Table 5. Demographic Characteristics 
Variable Total Case Control Value 
Age, years (M±SD) 73 ± 5.53 73 ± 5.68 73 ± 5.40  
 
0.533 ∗ 
65-69 years, (n),% (90) 31% (51) 35% (39) 27% 
70-74 years (79) 27% (37) 26% (42) 29% 
75-79 years (71) 24% (29) 20% (42) 29% 
80-84 years (50) 17% (28) 19% (22) 15% 
Gender, (n),%     
1.0**            Males (154) 53% (77) 53% (77) 53% 
          Females (136) 47% (68) 47% (68) 47% 
Race, (n),%     
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Variable Total Case Control Value 
Black (53) 18% (26) 18% (27) 19%  
0.287*  White (206) 71% (105)72% (101) 70% 
Other (7) 2% (1) 1% (6) 4% 
Hispanic (24) 8% (13) 9% (11) 8% 
Hospital Admission year, 
(n),% 
    
 
 
 
 
1.0** 
 2002 (0) 0% (0) 0% (0) 0% 
2003 (24) 8% (12) 8% (12) 8% 
2004 (18) 6% (9) 6% (9) 6% 
2005 (38) 13% (19) 13% (19) 13% 
2006 (36) 12% (18) 12% (18) 12% 
2007 (44) 15% (22) 15% (22) 15% 
2008 (38) 13% (19) 13% (19) 13% 
2009 (66) 23% (33) 23% (33) 23% 
2010 (26) 9% (13) 9% (13) 9% 
Unit Prior to Surgery, 
(n),% 
    
 
 
0.588* 
Direct admit (137) 47% (70) 48% (67) 46% 
ED (28) 10% (14) 10% (14) 10% 
Floor (118) 41% (59) 41% (59) 41% 
Intermediate Care (2) 1% (0) 0% (2) 1% 
ICU (3) 1% (2) 1% (1) 1% 
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Variable Total Case Control Value 
Other (2) 1% (0) 0% (2) 1% 
Emergency Surgery, (n),%     
 
0.047** Yes (39) 13% (13) 9% (26) 18% 
No (251) 87% (132)91% (119) 82% 
Vent PACU, (n),%     
 
0.694** Yes (96) 33% (46) 32% (50) 34% 
No (194) 67% (99) 68% (95) 66% 
Vent ICU, (n),%     
 
0.788** Yes (85) 29% (44) 30% (41) 28% 
No (205) 71% (101)70% (104) 72% 
Inotropic PACU, (n),%     
 
1.0** Yes (4) 1% (2) 1% (2) 1% 
No (286) 99% (143)99% (143) 99% 
Inotropic ICU, (n),%     
 
1.0** Yes (17) 6% (9) 6% (8) 6% 
No (273) 94% (136)94% (137) 94% 
Hospital admission 
functional status, (n),% 
    
 
 
0.542* 
Independent (236) 81% (120)83% (116) 80% 
Partially dependent (45) 16% (24) 17% (21) 14% 
Dependent (9) 3% (5) 3% (4) 3% 
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Variable Total Case Control Value 
 
Hospital discharge 
functional status, (n),% 
    
 
 
 
0.794* 
Independent (130) 45% (62) 43% (68) 47% 
Partially dependent (108) 37% (56) 39% (52) 36% 
Dependent 
 
(18) 6% (11) 8% (7) 5% 
Dead (34) 12% (16) 11% (18) 12% 
Decline in Functional 
Status, (n),% 
    
 
0.659** Yes (78) 35% (40) 36% (38) 34% 
No (146) 65% (72) 64% (74) 66% 
APACHE II Score (M±SD) 14.75±4.74 14.81±4.73 14.68±4.74 0.836*** 
Hospital LOS (M±SD) 17.49±28.08 20.26±37.20 14.72±13.55 0.054* 
Postoperative LOS 
(M±SD) 
14.82±26.08 
 
17.10±34.64 12.60±12.47 0.074* 
Minutes in PACU (M±SD) 569±912 
 
 
921±1188 217±85 <0.001* 
Died, (n),% (34) 12% (16) 11% (18) 12% 0.860** 
Note: *Wilcoxon Signed Rank Test; **McNemar Test; ***Paired T Test 
 An analysis was performed to evaluate the study patients as compared to the Project 
Impact Database for those critical care patients 65 to 85 years of age, see table 5a.  There was no 
difference between the study and database race groups.  The database had a significantly higher 
severity of illness (APACHE II Score) than the study patients (p = 0.001).  This difference was 
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anticipated as those patients who were unstable, as determined by the surgeon or 
anesthesiologist, would be sent to the ICU from the OR instead of recovering or boarding in the 
PACU. 
  
Table 5a. Project IMPACT Database as Compared to Study Patient Characteristics 
Variable Total Database PACU 
Boarding/Recovery 
Patients 
Value 
Race N N*  N   
     White 3739 (71%) 3533 (67.5%) 206 (71%) 0.206** 
     Black 1233 (23.5%) 1180 (22.5%) 53 (18.3%) 0.090** 
     Hispanic 361 (6.9%) 337 (6.4%) 24 (8.3%) 0.217** 
     Other 194 (3.7%) 187 (3.6%) 7 (2.4%) 0.297** 
APACHE II N (M+SD) N* (M+SD) N (M+SD)  
 3855 (18.72+7.1) 3598 (19.01+7.1) 257 (14.09+4.8) <0.001*** 
Note: * patients age 65-85 years excluding PACU boarding/recovery patients; **Chi Square; 
***Independent T Test 
 The complete list for each subject’s primary diagnosis and surgical procedure is listed in 
Appendix 1.  The primary diagnosis was alphabetized.  If five or more patients had similar 
diagnoses, then they were placed in subgroups which included their PACU boarder or recovery 
status along with how many that died in each category noted in Table 6.  
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Table 6.  Grouped Primary Diagnoses (common diagnoses of 5 or more subjects) 
Primary Diagnosis 
 
Total N PACU 
Boarder 
N 
PACU 
Recovered 
N 
Mortality 
PACU 
Boarder 
N 
Moartality 
PACU 
Recovered 
N 
Aneurism 34 6 28 0 1 
Atherosclerosis 12 3 9 0 1 
Non cancer tumors 8 3 5 0 0 
Cervical spondylosis 6 5 1 0 0 
Iatrogenic hypotension 8 8 0 2 6 
Infection/Sepsis 24 10 14 1 23 
Intestinal adhesion, Fistula, 
Hernia, Obstruction, 
Perforation, Volvulus 
21 11 10 4 17 
Malignancy 50 27 23 6 44 
Occlusion Carotid Artery 23 12 11 0 23 
Pulmonary Insufficiency 22 13 9 6 16 
Wound 5 5 0 1 4 
 
 If the patient did not remain in the ICU for 24 hours, then a score was not completed.  If 
an essential variable for the APACHE II score was missing, then a score was not recorded.  Only 
115 of the 145 pairs had recorded APACHE II scores so these were used for analysis. APACHE 
II scores range from 0 to 71 (Afessa et al., 2007).  The higher the score, the more likely the 
patient will not survive.  An APACHE II score < 15 has a survival rate of at least 85% (Medical 
Criteria, 2010).  The APACHE II scores suggest that these patients who were placed in PACU 
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were more stable, by the organization’s practice.    Once the APACHE II score reaches 20, the 
mortality rate is 25%, a score of 30 is 55% and 35 is 85% (Medical Criteria, 2010).  To further 
explore the acuity of those patients that died, the PACU boarder versus those that recovered in 
PACU and APACHE II scores were evaluated.  A total of 34 patients died, 16 (47%) were 
boarded and 18 (53%) were recovered in the PACU.  The mean APACHE II score for those that 
died was 19.89 with a median score of 17.  The boarded group that died had a mean APACHE II 
score of 19.47 with a median of 20 and the recovery group that died had a mean APACHE II 
score of 20.24 with a median of 19.     
4.3  Impact on Length of Stay of  Boarding Postoperative Critically Ill Stable Older 
Patients 
To examine the difference in hospital length of stay in those older postoperative critically ill but 
stable patients who recovered in the PACU versus boarded in the PACU because an ICU bed 
was not available following their PACU recovery.                                                                                                                           
H:  There would be no difference in hospital length of stay in those older postoperative critically 
ill but stable patients who recovered in the PACU versus boarded in the PACU because an ICU 
bed was not available following their PACU recovery.     
 Analysis and Results.  On average, the boarded patients spent approximately 5.5 days 
longer in the hospital than the PACU recovery patients which was clinically relevant but 
statistically not significant.  It must be noted that the LOS data was markedly skewed by outliers.  
There were 41 patients that remained in the hospital greater than 30 days.  Eight patients 
remained in the hospital after 60 days, five after 90 days, two after 120 days one patient was 
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hospitalized greater than one year.  Of the 41 patients that had a hospital LOS greater than 30 
days, eight died while in the hospital (four were boarded and four were recovered in the PACU).   
Because it was important to define potential patients that should not be boarded in the 
PACU, a logistic regression was performed on the different age and race groups.  The cut point 
that was used was the total patient median which is noted in Table 5 (10 days).  As noted in 
Table 7, the patient’s age was not significant.  However, not white patients had 2.7 times 
(95%CI: 1.5-4.6) the odds of having a hospital LOS >10 days compared to White patients.   
Table 7.  Logistic Regression of Hospital LOS Greater Than or Equal to Ten Days by Age and 
Race 
Factors  
B Sig. Exp(B) 95% C.I.for EXP(B) 
      Lower Upper 
 
Boarders 0.176 0.471 1.193 0.739 1.926 
AgeGp 0.965   
AgeGp -70-74 -0.044 0.891 0.957 0.51 1.797 
AgeGp -75-79 -0.039 0.907 0.962 0.501 1.846 
AgeGp- 80-84 -0.186 0.612 0.83 0.404 1.706 
      
∗ Dependent Variable – Hospital LOS Greater Than or Equal to Ten Days 
To further define race, patients who identified as Black were 3 times (95%CI: 1.5 to 5.8) the 
odds of having a LOS > 10 days as compared to Whites. 
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Table 8.  Logistic Regression of Hospital LOS Greater Than or Equal to Ten Days by Age and 
Race Groups 
Factors  
B Sig. Exp(B) 95% C.I.for EXP(B) 
      Lower Upper 
 
Boarders 0.182 0.459 1.2 0.741 1.941 
AgeGp -70-74 -0.051 0.876 0.95 0.501 1.802 
AgeGp -75-79 -0.043 0.898 0.958 0.498 1.843 
AgeGp- 80-84 -0.196 0.594 0.822 0.399 1.693 
RaceGp 0.007   
RaceGp - Other v. White 1.044 0.226 2.84 0.523 15.422 
RaceGp - Black v. White 1.082 0.002 2.95 1.496 5.815 
RaceGp- Hispanic v. White 0.73 0.114 2.075 0.84 5.126 
      
∗ Dependent Variable – Hospital LOS Greater Than or Equal to Ten Days                                                                             
To examine the difference in postoperative length of stay in those older postoperative critically 
ill but stable patients who recovered in the PACU versus boarded in the PACU because an ICU 
bed was not available following their PACU recovery.                                                                                                                           
H:  There would be no difference in postoperative length of stay in those older postoperative 
critically ill but stable patients who recovered in the PACU versus boarded in the PACU 
because an ICU bed was not available following their PACU recovery.   
 Analysis and Results.  On average, the boarded patients spent approximately 4.5 days 
longer in the hospital than the PACU recovery patients which was clinically relevant but 
statistically not significant.  Again, the postoperative LOS was markedly skewed by outliers.  
There were 26 patients with a postoperative LOS greater than 30 days.  Seven patients remained 
in the hospital greater than 60 days, four patients greater than 90 days, two patients greater than 
120 days and one patient with a postoperative LOS greater than one year.  Of those patients that 
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remained in the hospital greater than 30 days following surgery, six died (three boarded in the 
PACU and three recovered in the PACU).   
Because it is important to define potential patients that should not be boarded in the PACU, a 
logistic regression was performed on the different age and race groups.  The cut point that was 
used was the total patient median which is noted in Table 5 (9 days).  As noted in Table 9, the 
PACU boarder patients have 1.7 times (95% CI: 1.1-2.8) the odds of having a postoperative LOS 
> 9 days.  The patient’s age was again not significant.  However, those patients who were not 
white had a 2.3 times (95% CI: 1.3-3.9) the odds of having a postoperative LOS > 9 days as 
compared to White patients.  
Table 9.  Logistic Regression of Postoperative LOS Greater Than or Equal to Nine Days by Age 
and Race 
Factors                                               B                          Sig.           Exp(B)     95%C.I.forEXP(B) 
                                                                                                                            Lower       Upper 
Boarders                                             0.547                    0.026        1.727         1.069         2.793 
Race-Not White                                   0.82                    0.003          2.27         1.313         3.925 
AgeGp                                                                             0.709 
AgeGp – 70-74                                   0.161                    0.614        1.175        0.627          2.201 
AgeGp –75-79                                    0.197                    0.553        1.218        0.635          2.336 
AgeGp –80-84                                   -0.204                    0.581        0.816        0.396            1.68 
∗ Dependent Variable – Postoperative LOS Greater Than or Equal to 9 Days 
To further define race, Table 10 shows the PACU boarders are again 1.7 times (95% CI: 1.1-2.8) 
the odds of having a postoperative LOS > 9 days.  Those who identified as Black are 2.2 times 
(95% CI: 1.2-4.3) the odds of having a postoperative LOS > 9 days compared to White patients. 
In addition, those who are Hispanic are 2.7 times (95% CI: 1-6.9) the odds of having a 
postoperative LOS > 9 days compared to White patients.  
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Table 10.  Logistic Regression of Postoperative LOS Greater Than or Equal to Nine Days by 
Age and Race Groups 
Factors 
B Sig. Exp(B) 95% C.I.for EXP(B) 
      Lower Upper 
 
Boarders 0.535 0.03 1.708 1.054 2.767 
AgeGp -70-74 0.19 0.559 1.21 0.638 2.294 
AgeGp -75-79 0.21 0.528 1.234 0.642 2.374 
AgeGp- 80-84 -0.19 0.607 0.827 0.401 1.706 
RaceGp 0.031   
RaceGp - Other v. White 0.475 0.551 1.608 0.338 7.652 
RaceGp - Black v. White 0.8 0.016 2.225 1.163 4.257 
RaceGp- Hispanic v. White 0.986 0.04 2.68 1.045 6.868 
      
∗  Dependent Variable – Postoperative LOS Greater Than or Equal to 9 Days  
4.4  Impact on Decline in Functional Status from Admission to Discharge of Boarding 
Postoperative Critically Ill Stable Older Patients 
To examine functional status decline from admission to discharge in those older postoperative 
critically ill but stable patients who recovered in the PACU versus boarded in the PACU because 
an ICU bed was not available following their PACU recovery.                                                                                                                                    
H:  There would be no functional status decline from admission to discharge in those older 
postoperative critically ill but stable patients who recovered in the PACU versus boarded in the 
PACU because an ICU bed was not available following their PACU recovery.  
 Analysis and Results.  There were 112 matched case control pairs that had complete 
data for this analysis.  Missing data resulted from at least one patient of the pair who died prior to 
the clinical functional discharge assessment.  Logistic regression between the PACU recovery 
and boarding groups showed no significance when comparing a decline in functional status with 
age and race which is noted in Table 11.   
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Table 11.  Logistic Regression for Decline in Functional Status with the Age and Race Groups 
Factors 
B Sig. Exp(B) 95% C.I.for EXP(B) 
      Lower Upper 
Boarders 0.285 0.291 1.33 0.784 2.258 
AgeGp -70-74 -0.445 0.232 0.641 0.309 1.329 
AgeGp -75-79 0.355 0.322 1.426 0.707 2.877 
AgeGp- 80-84 0.333 0.404 1.395 0.638 3.047 
RaceGp 
 
0.532   
RaceGp - Other v. White 1.082 0.306 2.95 0.372 23.387 
RaceGp - Black v. White 0.253 0.488 1.288 0.63 2.632 
RaceGp- Hispanic v. White 0.469 0.309 1.598 0.647 3.946 
      
∗ Dependent Variable – Functional Status Decline 
4.5  Impact on Hospital Mortality of Boarding Postoperative Critically Ill Stable Older 
Patients 
To examine the difference in hospital mortality in those older postoperative critically ill but 
stable patients who recovered in the PACU versus boarded in the PACU because an ICU bed 
was not available following their PACU recovery.                                                                                                                           
H:  There would be no difference in hospital mortality in those older postoperative critically ill 
but stable patients who recovered in the PACU versus boarded in the PACU because an ICU bed 
was not available following their PACU recovery.   
 Analysis and Results.  There were 16 boarder patients that died (11%) and 18 recovery 
patients that died (12%).  There was no statistical difference in hospital mortality between the 
PACU boarded versus recovery groups (Table 5).  Logistic regression between the PACU 
recovery and boarding groups showed a significant difference when comparing mortality with 
hospital LOS.  Those with a hospital LOS> 10 days have a 7 times (95% CI: 2.4-21) the odds of 
dying as compared to patients with a hospital LOS < 10 days.  In addition, races other than 
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White, Black or Hispanic have a 7.4 times (95% CI: 1.3-43) the odds of hospital mortality.  It 
should be noted that only 7 patients were in the other race group (1 in the boarder group and 6 in 
the recovery group).  These findings are demonstrated in Table 12.   
Table 12.  Logistic Regression for Hospital Mortality with Hospital LOS, Age and Race Groups   
Factors 
B Sig. Exp(B) 95% C.I.for EXP(B) 
      Lower Upper 
Hospital LOS 1.95 <0.001 7.029 2.354 20.983 
Boarders -0.129 0.743 0.879 0.407 1.897 
AgeGp -70-74 -0.38 0.491 0.684 0.231 2.021 
AgeGp -75-79 0.038 0.941 1.039 0.382 2.824 
AgeGp- 80-84 0.198 0.732 1.219 0.393 3.781 
RaceGp 0.046   
RaceGp - Other v. White 1.995 0.027 7.35 1.256 43.023 
RaceGp - Black v. White 0.615 0.161 1.85 0.782 4.378 
RaceGp- Hispanic v. White -1.139 0.285 0.32 0.04 2.582 
      
∗ Dependent Variable – Hospital Mortality 
In addition, logistic regression between the PACU recovery and boarding groups showed a 
significant difference when comparing mortality with postoperative LOS.  Those with a 
postoperative LOS > 9 days have a 2.3 times (95% CI: 1-5.2) the odds of hospital mortality than 
those with a postoperative LOS < 9 days.  In addition, races other than Black or Hispanic have 9 
times (95% CI: 1.7-48.1) the odds of hospital mortality compared to White patients.  Again, it 
must be noted that only 7 patients were in the other race group (1 in the boarder group and 6 in 
the recovery group).  These findings are demonstrated in Table 13.   
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Table 13.  Logistic Regression for Hospital Mortality with Postoperative LOS, Age and Race 
Groups 
Factors                                                   B                 Sig.               Exp(B)     95%C.I.for EXP(B) 
                                                                                                                          Lower       Upper 
Post Op LOS                                        0.865           0.037               2.374        1.054           5.347 
Boarders                                              -0.146           0.707               0.864        0.404             1.85 
AgeGp                                                                      0.804 
AgeGp -70-74                                     -0.409             0.45               0.664          0.23           1.918 
AgeGp -75-79                                     -0.022           0.965               0.978        0.365           2.622 
AgeGp -80-84                                      0.164           0.772               1.179        0.388           3.578 
RaceGp                                                                    0.016 
RaceGp –Other v. White                      2.146           0.013               8.552        1.573         46.493 
RaceGp –Black v. White                      0.807           0.062               2.242          0.96           5.237 
RaceGp –Hispanic v. White                -1.039           0.328               0.354        0.044           2.833 
∗ Dependent Variable – Hospital Mortality 
4.6 Result Summary 
In summary, the PACU boarding group demonstrated a clinically relevant (5.5 days) longer but 
not statistically significant hospital LOS as compared to the recovery group (p = 0.54).  
Postoperative LOS, decline in functional status and hospital mortality were not statistically 
different between those that recovered and boarded in the PACU.  However, the boarded patients 
had a postoperative LOS 4.5 days longer than the PACU recovery patients that were clinically 
relevant.  Blacks were 3 times (95% CI: 1.5-5.8, p = 0.002) the odds of having a hospital LOS > 
10 days as compared to Whites. Blacks were 2.2 times (95% CI: 1.2-4.3, p = 0.016) the odds of 
having a postoperative LOS > 9 days as compared to Whites and Hispanics were 2.7 times (95% 
CI: 1-6.9, p = 0.04) the odds of having a postoperative LOS> 9 days compared to Whites.  A 
significant functional status decline was not noted between those patients who boarded or 
recovered in the PACU regardless of their age or race groups.  In addition, those patients with a 
hospital LOS > 10 days have 7 times (95% CI: 2.4-21, p = <0.001) the odds of dying in the 
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hospital and those with a postoperative LOS > 9 days were 2.4 times (95% CI: 1.1-5.3, p = 0.04) 
the odds of dying during their hospitalization.   
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Chapter 5:  Discussion, Conclusions, Recommendations 
5.1 Overview of Study 
 The purpose of this study was to evaluate the health outcomes of patients who were 
boarded in the PACU waiting for an ICU bed to become available.  Older patients were chosen 
because it was thought that they would be more sensitive to receiving care outside of the ICU 
and away from the multidisciplinary team.  At least in this tertiary academic safety net facility, 
there was no significant difference in postoperative length of stay, decline in functional status 
between admission and discharge or hospital mortality between those patients who recovered in 
the PACU versus those that boarded.  Hospital LOS was 5.5 days longer in those that boarded in 
the PACU versus those that recovered which was clinically relevant but not statistically 
significant (p = 0.054).  In addition, postoperative LOS was 4.5 days longer in those that boarded 
versus recovered in the PACU which was clinically relevant but not statistically significant (p = 
0.074).  However, when evaluating postoperative LOS > 9 days, and considering age and race, 
boarders were 1.7 times (95% CI: 1.1-2.8, p = 0.03) the odds of having a longer postoperative 
LOS than those that recovered in the PACU.  Interestingly, those patients that were classified as 
requiring emergent surgery were more likely to recover in the PACU instead of board (p = 
0.047).  Therefore, having less notice to prepare for an ICU bed did not increase the likelihood of 
boarding.   
5.2 Discussion 
 To make sure that quality and value were assessed by more than mortality alone, hospital 
and postoperative length of stay and decline in functional status from admission to discharge 
were also evaluated.  As was noted, postoperative LOS, decline in functional status and mortality 
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were not statistically different between those that recovered versus boarded in the PACU.  These 
findings differ from Bing-Hua, (2014) who noted higher ICU mortality and Covinsky et al., 
(2003) that found a decline in functional status with advancing age.  This might be the result of 
the care being delivered in the alternative space rather than the physical location.  Hospital LOS 
was longer for boarded patients by 5.5 days which is clinically relevant even though it was not 
statistically significant (p = 0.054).  However, hospital LOS was markedly skewed by outliers 
(41 patients with a LOS > 30 days) and postoperative LOS should be more predictive of the 
impact of boarding after surgery.  Comorbidities, which were not evaluated in this study, may 
have played a role in the longer preoperative phase of hospitalization. In addition, adverse events 
such as infection, device, procedural or medication complications were not explored in this study 
which was shown to increase LOS in the older patient (Ackroyd-Stolarz et al., 2011).   
 An increase in LOS does have a financial implication for a healthcare institution.  It was 
estimated by the Chief Financial Officer of the study institution that the average cost of retaining 
a patient in the hospital longer than necessary, costs this organization an average of $600 per 
patient per day (Shirley, 2016).  This does not include the potential revenue loss that this bed 
could generate or added costs associated with caring for a patient outside of a traditional 
inpatient unit. This organization would staff at least two nurses or a nurse and tech in each 
alternative care area for support and safety regardless if they were only caring for one patient. Oh 
(2012), estimated that the average total cost in 2010 per inpatient day in New Jersey for a 
nonprofit hospital was $2,212.  Consequently, this study suggests that boarding can have a 
negative monetary impact on the organization. 
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This study does shows that patients with a hospital LOS > 10 days are 7 times (95% CI: 
2.3-20.8, p = <0.001) the odds of dying during their hospitalization and those with a 
postoperative LOS > 9 days were also 2.3 times (95% CI: 1-5.2, p = 0.04) the odds of dying 
during their hospitalization.  Being critically ill leading to a prolonged LOS has been associated 
with significant mortality (Williams et al., 2010).  Bing-Hua (2014), did demonstrate a higher 
ICU mortality rate in critically ill patients that were boarded for greater than six hours in the 
PACU setting.  From the study description, the patients were cared for by the PACU nurses and 
anesthesiologists.  In addition, it appears that if an ICU bed was unavailable, they went to the 
PACU postoperatively regardless of whether they were stable, and it was not clear that the 
nursing staff had the competencies to care for all patients who were placed there.  Because of 
these potential differences, Bing-Hua’s study may have demonstrated different findings than 
were noted in this study.   
Race had some statistically significant findings in this study.  Blacks were 2.9 times (95% 
CI: 1.5-5.8, p = 0.002) the odds of having a hospital LOS > 10days as compared to Whites.  
Blacks and were 2.2 times (95% CI: 1.1-4.1, p = 0.018) the odds of having a postoperative LOS 
> 9 days as compared to Whites and Hispanics were 2.7 times (95% CI: 1.1-6.8, p = 0.04) the 
odds of having a postoperative LOS > 9 days as compared to Whites.   According to the United 
States Census Bureau (2015), the study institution was located in the poorest city in the country 
(Camden, NJ), therefore poverty may have played a key role in this study’s findings.  Forty eight 
percent of Camden’s residents are Black and 47% are Hispanic (United States Census Bureau, 
2015).  Interestingly, only 18% of this study’s population was Black and 8% Hispanic.  In 
addition, this institution was the tertiary referral center that received patients from many other 
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surrounding counties that had varying demographics.  Kawachi, Daniels, and Robinson (2005) 
explored race as a biologic factor, race as a proxy for class and evaluated both race and class 
separately and found them to both matter when it comes to health. Because there was a concern 
that the study patients did not equitably represent the race groups Project IMPACT database as a 
whole for age 65 to 85 years, an analysis was performed which showed no statistical difference 
in any of the race groups between the database and the study patients.  This study did not 
evaluate comorbidities, socioeconomic status or whether these patients had health insurance, so 
no conclusions can be made based solely on race alone.   
5.3 Significance to Nursing Practice 
The Joint Commission implemented a standard in January 2014 that patients should not 
board longer than an average of four hours in the ED.  There is a concern that patients may be 
moved from the ED to another temporary care area such as the PACU (The Joint Commission, 
2012).  The patients in this study were all postoperative patients admitted from the operating 
room and were cared for initially by an anesthesiologist familiar with their care needs.  It must be 
noted that this is unlike patients who may be admitted from the ED to the PACU for critical care. 
Regardless of how many process improvement strategies are implemented in the acute-
care referral hospital; patient surge will happen (Gilligan & Quin, 2011).  These regional centers 
must support their community hospitals in the care of unstable critically ill patients.  Holding a 
patient in a community hospital that acknowledges that they do not have the expertise or 
resources to care for a patient should not be forced to do so.  Therefore, the nurse leader in the 
referral center responsible for patient flow placement must, at times, triage patients to an 
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available bed until the preferred location opens.  Without a doubt, it is best to place the right 
patient in the right bed the first time or as quickly as possible (Down & Clasgens, 2014).     
 Because nurse leaders must own patient placement decisions, it is essential that they have 
information about how using alternative care locations, at times of patient surge, impact health 
outcomes.  Only by studying patient flow processes with health outcomes, will nurse leaders 
have the information necessary to manage patient flow decisions in the future.  Only through 
knowledge can processes be defined and optimized to avoid a suboptimal result.  This study has 
provided a key piece of information on how one organization was effective in boarding 
postoperative older critically ill but stable adults prior to an ICU bed becoming available without 
increasing hospital mortality or noting a decline of functional status between the admission and 
discharge assessments.  While cost of care was not specifically examined, there are relevant 
financial implications of prolonged LOS when boarding does occur.     
5.4 Limitations of Study 
 There were several limitations of this study.  A retrospective case control design was 
used as over 800 patients would have been required to power a cohort study.  In addition, a 
single institution makes replicating the results of this study in other organizations uncertain but 
an attempt to define the subjects in this study was made.  However, a multi-institution 
retrospective study would have brought in other variables that may have caused flaws in the 
findings. 
The Project IMPACT database used for this study was part of a multi-institution 
evaluation exploring length of stay and mortality for patients being boarded in the ED.  In that 
study, length of stay and mortality were higher in those that boarded versus those that did not 
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(Chalfin et al., 2007).  This caused the organization of study to be very aware of the concerns of 
boarding.  Therefore, attention was paid to minimize boarding but at the same time to make sure 
that nurses had the competencies, space and resources required to care for patients wherever they 
were placed.  In addition, a concerned physician could acquire an ICU bed for an unstable patient 
in the operating room at their request.  Occasionally, this required the premature down-grade of 
another ICU patient to a step-down area.  These decisions were made between nurse leaders and 
the intensivists.  Furthermore, ICU patients boarding in a setting for longer than six hours were 
seen by the in house intensivist to begin their on-going plan of care.  Without the institutional 
awareness and support, the results of this study may have been different.   
Unlike the ED, the PACU has a more predictable flow of patients than a setting who 
receives patients from outside the facility.  Therefore, the nurse to patient ratio is more controlled 
and can more often be anticipated in this setting. 
 Because the institution recognized the concerns of boarding patients, they had an 
intensivist consult on any boarded patient waiting for admission to the ICU.  This consult 
assisted the care team in providing tests and treatments required for the on-going care of the 
critically ill patient.  Not all facilities will have this resource or be able to provide this support 
outside of the ICU setting.  In addition, all critical care nurses in this organization received the 
same general critical care training and annual competencies.  This enabled that the patient flow 
nurse leader to know which patients could be cared for in the PACU and which procedures or 
interventions required care in the ICU setting.  Not all organizations train or validate general 
critical care competencies in this prescribed fashion.  Performing this study in an organization 
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with general critical care competencies for nursing and a policy to evaluate boarded patients by 
an intensivist adds purity to these results. 
 Most importantly, a surgeon or anesthesiologist could request an immediate ICU bed for 
an unstable patient in the operating room even if one was unavailable.  This removed the most 
critically ill patients from this study who were the most likely to die or have adverse outcomes.  
There was a significant difference noted between the Project IMPACT database APACHE II 
scores for patients 65 to 85 years of age (19.01+7.1) as compared to the study patients 
(14.09+4.8) (p = 0.001).  To accommodate unstable patients from the OR to the ICU, the 
intensivist had to down-grade the most stable ICU patient to make room for the postoperative 
patient.  Because this was a retrospective study, these patients were unable to be identified for an 
evaluation on whether they tolerated this down-grade decision or required readmission to the 
ICU.   
5.5  Recommendations for Future Research 
 This is a single institution retrospective study;  therefore this study should be replicated at 
other organizations prior to implementing change based upon these findings.  Since 
organizations now need to meet The Joint Commission’s standard on minimizing boarding in the 
ED an average of four hours or longer, it would be interesting to evaluate the health outcomes of 
critically ill patients moved to other alternative care locations when an ICU bed is unavailable.   
 It is certainly optimal to perform prospective studies with a volume that is sufficient to 
support a cohort study.  This would enable all variables of interest to be evaluated including 
patient comorbidities.  This is especially important when evaluating socioeconomically 
challenged populations.  In addition, adverse events such as infection, procedural, devise or 
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medication related issues could be evaluated with subsequent health outcome and length of stay 
findings as in the Ackroyd-Stolarz et al., (2011) study.   
 To make the best patient placement decisions when the optimal bed is unavailable, nurse 
leaders need knowledge on how these decisions impact patients.  Having well performed 
research in patient flow will optimize our practice and processes to improve patient health 
outcomes. 
5.6 Conclusions 
 It must be acknowledged that leadership in the study institution understood the dangers of 
boarding and had implemented processes to minimize the impact on patients.  Prior to 
completion of this study, it was not known if these steps had been effective.  Since there was no 
significant difference noted between the PACU boarding and recovery groups in postoperative 
LOS, decline in functional status and mortality, the process of placing stable patients in the 
PACU to receive care by nurses with competencies matching their care needs and intensivists to 
implement their on-going plan of care if they remained outside of the ICU past six hours was 
acceptable.  This study provides some needed information on how to care for that appears to 
lessen the impact of boarding critically ill but stable postoperative older adults in the PACU 
setting.   
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Appendix  
Appendix 1:  Primary Diagnosis, Surgical Procedure, Boarder and Mortality Status for Every 
Patient 
PACU 
Boarder/
Recovery  
Mortality 
Boarder/ 
Recovery Primary Diagnosis Primary Surgical Procedure 
6/28 0/1 Aneurysm  
0 0 ABDOMINAL AORTIC ANEURISM WORUPTURE 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; ABDOMINAL AORTA W/VISCERAL VESSELS] 
0 1 ABDOMINAL AORTIC ANEURYSM RUPTURED 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; RUPTURED ANEURYSM, ABDOMINAL AORTA] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR, ENDOVASC, INFRARENAL ABDOM AORTIC 
ANEURYSM/DISSECT; MODULAR BIFURCATED PROSTH (1 
DOCK LIMB)] 
1 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE [UNLISTED PROC, VASCULAR SURGERY] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; ABDOMINAL AORTA W/VISCERAL VESSELS] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR, ENDOVASC, INFRARENAL ABDOM AORTIC 
ANEURYSM/DISSECT; MODULAR BIFURCATED PROSTH (1 
DOCK LIMB)] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; ABDOMINAL AORTA] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; ABDOMINAL AORTA] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
REPAIR, ENDOVASC, INFRARENAL ABDOM AORTIC 
ANEURYSM/DISSECT; MODULAR BIFURCATED PROSTH (2 
DOCK LIMBS) 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; ABDOMINAL AORTA] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
REPAIR, ENDOVASC, INFRARENAL ABDOM AORTIC 
ANEURYSM/DISSECT; MODULAR BIFURCATED PROSTH (2 
DOCK LIMBS) 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR, ENDOVASC, INFRARENAL ABDOM AORTIC 
ANEURYSM/DISSECT; MODULAR BIFURCATED PROSTH (1 
DOCK LIMB)] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; ABDOMINAL AORTA W/VISCERAL VESSELS] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
REPAIR, ENDOVASC, INFRARENAL ABDOM AORTIC 
ANEURYSM/DISSECT; MODULAR BIFURCATED PROSTH (2 
DOCK LIMBS) 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; ABDOMINAL AORTA W/ILIAC VESSELS] 
1 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; ABDOMINAL AORTA W/ILIAC VESSELS] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[ENDOVASCULAR REPAIR, INFRARENAL ABD AORTIC 
ANEURYSM/DISSECTION RADIOLOGICAL S&I] 
1 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; ABDOMINAL AORTA] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR, ENDOVASC, INFRARENAL ABDOM AORTIC 
ANEURYSM/DISSECT; MODULAR BIFURCATED PROSTH (1 
DOCK LIMB)] 
1 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; ABDOMINAL AORTA] 
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PACU 
Boarder/
Recovery  
Mortality 
Boarder/ 
Recovery Primary Diagnosis Primary Surgical Procedure 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; ABDOMINAL AORTA W/VISCERAL VESSELS] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
REPAIR, ENDOVASC, INFRARENAL ABDOM AORTIC 
ANEURYSM/DISSECT; MODULAR BIFURCATED PROSTH (2 
DOCK LIMBS) 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; ABDOMINAL AORTA W/ILIAC VESSELS] 
1 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; ABDOMINAL AORTA W/VISCERAL VESSELS] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR, ENDOVASC, INFRARENAL ABDOM AORTIC 
ANEURYSM/DISSECT; MODULAR BIFURCATED PROSTH (1 
DOCK LIMB)] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; ABDOMINAL AORTA W/VISCERAL VESSELS] 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
REPAIR, ENDOVASC, INFRARENAL ABDOM AORTIC 
ANEURYSM/DISSECT; MODULAR BIFURCATED PROSTH (2 
DOCK LIMBS) 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
REPAIR, ENDOVASC, INFRARENAL ABDOM AORTIC 
ANEURYSM/DISSECT; MODULAR BIFURCATED PROSTH (2 
DOCK LIMBS) 
0 0 ABDOMINAL AORTIC ANEURYSM WORUPTURE 
REPAIR, ENDOVASC, INFRARENAL ABDOM AORTIC 
ANEURYSM/DISSECT; MODULAR BIFURCATED PROSTH (2 
DOCK LIMBS) 
0 0 ANEURYSM ARTERY LOWER EXTREMITY 
REVISION, LOWER EXTREMITY ARTERY BYPASS W/O 
THROMBECTOMY, OPEN; W/VEIN PATCH ANGIOPLASTY 
0 0 ANEURYSM ARTERY LOWER EXTREMITY 
[REPAIR DIRECT/FALSE ANEURYSM/EXCISION & GRAFT 
INSERT; COMMON FEMORAL ARTERY] 
0 0 ANEURYSM ARTERY LOWER EXTREMITY 
[PERCUTANEOUS TRANSLUMINAL CORONARY BALLOON 
ANGIOPLASTY; SINGLE VESSEL] 
1 0 ANEURYSM ARTERY LOWER EXTREMITY 
[BYPASS GRAFT, W/OTHER THAN VEIN; FEMORAL-
POPLITEAL] 
0 0 ANEURYSM ARTERY LOWER EXTREMITY [REPAIR BLOOD VESSEL, DIRECT; LOWER EXTREMITY] 
    
1 0 ACCIDENTAL OP LACERATION 
[COLECTOMY, PARTIAL, W/REMOVAL, TERMINAL ILEUM W/ 
ILEOCOLOSTOMY] 
1 0 ACCIDENTAL OP LACERATION 
SUTURE, EXTRAHEPATIC BILIARY DUCT, PRE-EXISTING 
INJURY (SEP PROC) 
1 0 ACIDOSIS 
[CYSTORRHAPHY, SUTURE, BLADDER WOUND, 
INJURY/RUPTURE; COMPLICATED] 
1 0 ACUTE APPENDICITIS UNSPEC APPENDECTOMY; 
0 0 ACUTE APPENDICITIS W GEN PERITON APPENDECTOMY; 
0 0 ACUTE PANCREATITIS 
[PLACEMENT, DRAINS, PERIPANCREATIC, ACUTE 
PANCREATITIS] 
1 0 ACUTE POSTHEMORRHAGIC ANEMIA 
ARTHROPLASTY, ACETABULAR/PROXIMAL FEMORAL 
PROSTHETIC REPLACEMENT, W/WO 
AUTOGRAFT/ALLOGRAFT 
1 0 ACUTE POSTHEMORRHAGIC ANEMIA 
[COLECTOMY, PARTIAL, W/REMOVAL, TERMINAL ILEUM W/ 
ILEOCOLOSTOMY] 
0 1 ACUTE VASCULAR INSUFF INTESTINE 
[COLECTOMY, PARTIAL, W/REMOVAL, TERMINAL ILEUM W/ 
ILEOCOLOSTOMY] 
0 0 ACUTE VASCULAR INSUFF INTESTINE 
[ENTERECTOMY, RESECTION, SMALL INTESTINE; SINGLE 
RESECTION & ANASTOMOSIS] 
1 0 ACUTE VASCULAR INSUFF INTESTINE 
PROCTECT, COMPLETE, (CONG MEGACOLON) 
ABD/PERINEAL APPROACH; W/SUBTOTAL/TOTAL 
COLECTOMY & MULTIPLE BX 
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PACU 
Boarder/
Recovery  
Mortality 
Boarder/ 
Recovery Primary Diagnosis Primary Surgical Procedure 
1 0 AMI SUBENDOCARDIAL INITIAL EOC 
[BYPASS GRAFT, W/OTHER THAN VEIN; FEMORAL-
POPLITEAL] 
3/9 0/1 Atherosclerosis  
1 0 ATHEROSCLER EXT W INTERMITTENT CL 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
COMMON FEMORAL] 
1 0 ATHEROSCLER EXT W INTERMITTENT CL [BYPASS GRAFT, W/VEIN; FEMORAL-POPLITEAL] 
1 0 ATHEROSCLER EXT W INTERMITTENT CL 
[BYPASS GRAFT, W/OTHER THAN VEIN; FEMORAL-
POPLITEAL] 
0 0 ATHEROSCLEROSIS AORTA [BYPASS GRAFT, W/OTHER THAN VEIN; AORTOBIFEMORAL] 
0 1 ATHEROSCLEROSIS EXT W GANGRENE 
[IN-SITU VEIN BYPASS; FEMORAL-ANTERIOR TIBIAL, 
POSTERIOR TIBIAL/PERONEAL ARTERY] 
0 0 ATHEROSCLEROSIS EXT W GANGRENE 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
COMMON FEMORAL] 
0 0 ATHEROSCLEROSIS EXT W ULCERATION 
[BYPASS GRAFT, W/VEIN; POPLITEAL-TIBIAL, -PERONEAL 
ARTERY/OTHER DISTAL VESSELS] 
0 0 ATHEROSCLEROSIS EXT W ULCERATION 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
COMMON FEMORAL] 
0 0 ATHEROSCLEROSIS EXT W ULCERATION [AMPUTATION, THIGH, THROUGH FEMUR, ANY LEVEL;] 
0 0 OTH ATHEROSCLEROSIS NATIVE ARTERIES 
[IN-SITU VEIN BYPASS; FEMORAL-ANTERIOR TIBIAL, 
POSTERIOR TIBIAL/PERONEAL ARTERY] 
0 0 UNS ATHEROSCLEROSIS EXTREMITIES [BYPASS GRAFT, W/VEIN; SUBCLAVIAN-AXILLARY] 
0 0 UNS ATHEROSCLEROSIS EXTREMITIES 
[BYPASS GRAFT, W/OTHER THAN VEIN; FEMORAL-
POPLITEAL] 
3/5 0/0 Non cancer tumors  
0 0 BEN NEO PITUITARY GLAND 
[CRANIECTOMY, SUBOCCIPITAL; 
EXPLORATION/DECOMPRESSION, CRANIAL NERVES] 
1 0 BEN NEO PITUITARY GLAND 
[NEUROENDOSCOPY, INTRACRANIAL; W/EXCISE, PITUITARY 
TUMOR, TRANSNASAL/TRANS-SPHENOIDAL APPROACH] 
0 0 BENIGN NEO CEREBRAL MENINGES 
[CRANIECTOMY, TREPHINATION, BONE FLAP CRANIOTOMY; 
EXCISION, MENINGIOMA, SUPRATENTORIAL] 
0 0 BENIGN NEO CEREBRAL MENINGES 
[CRANIECTOMY, TREPHINATION, BONE FLAP CRANIOTOMY; 
EXCISION, MENINGIOMA, SUPRATENTORIAL] 
1 0 BENIGN NEO CEREBRAL MENINGES 
[CRANIECTOMY, TREPHINATION, BONE FLAP CRANIOTOMY; 
EXCISION, MENINGIOMA, SUPRATENTORIAL] 
0 0 BENIGN NEO COLON [COLECTOMY, PARTIAL; W/ANASTOMOSIS] 
0 0 BENIGN NEO THYMUS 
[THYMECTOMY, PART/TOTAL; STERNAL 
SPLIT/TRANSTHORACIC, W/O RADICAL MEDIASTINAL 
DISSECTION (SEP PROC)] 
1 0 BRAIN UNSP BEHAVIOR NEO 
[STEREOTACTIC BX/ASPIRATION/EXCISION, W/ BURR 
HOLE(S), INTRACRANIAL LESION; W/CT &/OR MR 
GUIDANCE] 
    
0 1 CALCULUS GALLBLADDER W ACUTE CYST [CHOLECYSTECTOMY] 
0 1 CARDIAC ARREST [INTERRUPTION, INFERIOR VENA CAVA] 
5/1 0/0 Cervical Spondylosis  
1 0 CERVICAL SPONDYLOSIS W MYELOPATHY [DISKECTOMY, ANTERIOR; CERVICAL, 1 INTERSPACE] 
1 0 CERVICAL SPONDYLOSIS W MYELOPATHY 
[ARTHRODESIS, POSTERIOR/POSTEROLATERAL TECHNIQUE, 
SINGLE LEVEL; CERVICAL BELOW C2] 
1 0 CERVICAL SPONDYLOSIS W MYELOPATHY 
[VERTEBRAL CORPECTOMY, ANTERIOR; CERVICAL, 1 
SEGMENT] 
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0 0 CERVICAL SPONDYLOSIS W MYELOPATHY [DISKECTOMY, ANTERIOR; CERVICAL, 1 INTERSPACE] 
1 0 CERVICAL SPONDYLOSIS W MYELOPATHY 
[ARTHRODESIS, POSTERIOR/POSTEROLATERAL TECHNIQUE, 
SINGLE LEVEL; CERVICAL BELOW C2] 
1 0 CERVICAL SPONDYLOSIS W MYELOPATHY 
[LAMINECTOMY W/O 
FACETECTOMY/FORAMINOTOMY/DISKECTOMY, > 2 
SEGMENTS; CERVICAL] 
    
0 0 CHRONIC VASCULAR INSUFF INTESTINE 
[BYPASS GRAFT, W/VEIN; 
AORTOCELIAC/AORTOMESENTERIC] 
1 0 CNS COMPLICATION 
[REPAIR, DURAL/CSF LEAK/PSEUDOMENINGOCELE, W/ 
LAMINECTOMY] 
0 0 COMMUNICATING HYDROCEPHALUS 
[CREATION, SHUNT; VENTRICULO-PERITONEAL, -PLEURAL, 
OTHER TERMINUS] 
0 0 COMPLICATION OT VAS DEV OT 
REVISION, LOWER EXTREMITY ARTERY BYPASS W/O 
THROMBECTOMY, OPEN; W/SEGMENTAL VEIN 
INTERPOSITION 
1 1 Digestive system complications 
[INCISION & DRAINAGE, PELVIS/HIP JOINT AREA; DEEP 
ABSCESS/HEMATOMA] 
0 0 Digestive system complications 
BX, LIVER, NEEDLE; INDICATED PURPOSE, W/OTHER MAJOR 
PROC 
0 0 DIVERTICULOSIS COLON 
[COLECTOMY, PARTIAL; W/COLOPROCTOSTOMY (LOW 
PELVIC ANASTOMOSIS)] 
1 0 Due to internal joint prosthesis 
REMOVAL, KNEE PROSTHESIS, METHYLMETHACRYLATE 
W/WO SPACER INSERTION 
1 0 EMBOLISM ARTERIES LOWER EXTREMITY 
[THROMBECTOMY, ARTERIAL/VENOUS GRAFT (OTHER THAN 
HEMODIALYSIS GRAFT/FISTULA);] 
1 0 EMBOLISM ARTERIES LOWER EXTREMITY 
[TRANSCATHETER PLACEMENT, INTRAVASCULAR STENT, 
(NON-CORONARY), PERCUTANEOUS; INITIAL VESSEL] 
1 0 IATROGENIC PULMONARY EMBOLISM 
PERCUTANEOUS SKELETAL FIXATION, FEMORAL FX, 
PROXIMAL, NECK 
0 0 EMPHYSEMATOUS BLEB 
[THORACOSCOPY, SURGICAL; W/WEDGE RESECTION, LUNG, 
SINGLE/MULTIPLE] 
0 0 EMPYEMA WO FISTULA 
[THORACOSCOPY, SURGICAL; W/TOTAL PULMONARY 
DECORTICATION, W/INTRAPLEURAL PNEUMONOLYSIS] 
0 1 FISTULA BILE DUCT 
EXCISION, 1+ LESION, SMALL/LARGE BOWEL; SINGLE 
ENTEROTOMY 
0 0 HEMATOMA COMPLICATION PROCED 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
0 0 HEMATOMA COMPLICATION PROCED 
[APPLICATION, MULTIPLANE, UNILAT, EXT FIXATION 
SYSTEM] 
1 0 HEMATOMA COMPLICATION PROCED 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
0 0 HEMORR COMPLICATION PROCEDURE 
[LAMINECTOMY, BX/EXCISION, INTRASPINAL NEOPLASM; 
INTRADURAL, EXTRAMEDULLARY, THORACIC] 
8/0 2/6 Iatrogenic Hypotension  
1 0 IATROGENIC HYPOTENSION 
[ARTHRODESIS, POSTERIOR/POSTEROLATERAL TECHNIQUE, 
SINGLE LEVEL; LUMBAR] 
1 0 IATROGENIC HYPOTENSION [AMPUTATION, THIGH, THROUGH FEMUR, ANY LEVEL;] 
1 0 IATROGENIC HYPOTENSION 
[REVISION, TOTAL HIP ARTHROPLASTY; BOTH 
COMPONENTS, W/WO AUTOGRAFT/ALLOGRAFT] 
1 1 IATROGENIC HYPOTENSION [LAPAROSCOPY, SURGICAL; RADICAL NEPHRECTOMY] 
1 0 IATROGENIC HYPOTENSION 
ARTHROPLASTY, ACETABULAR/PROXIMAL FEMORAL 
PROSTHETIC REPLACEMENT, W/WO 
AUTOGRAFT/ALLOGRAFT 
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1 0 IATROGENIC HYPOTENSION [CHOLECYSTECTOMY] 
1 0 Other iatrogenic hypotension 
[ENTERECTOMY, RESECTION, SMALL INTESTINE; SINGLE 
RESECTION & ANASTOMOSIS] 
1 1 UNS HYPOTENSION 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
10/14 1/23 Infection/Sepsis  
1 0 BACTEREMIA 
[REMOVAL, HIP PROSTHESIS; COMPLICATED, W/TOTAL HIP 
PROSTHESIS. METHYLMETHACRYLATE] 
1 0 INFECTION/INFLAMM DUE TO DEVICE OT [DEBRIDEMENT; SKIN, & SUBQ TISSUE] 
0 0 INFECTION/INFLAMM DUE TO VASC DEV [EXCISION, INFECTED GRAFT; EXTREMITY] 
1 0 INFECTION/INFLAMM DUE TO VASC DEV [EXCISION, INFECTED GRAFT; EXTREMITY] 
1 0 INFECTIOUS ENTERITIS 
[COLECTOMY, PARTIAL; W/END COLOSTOMY & CLOSURE, 
DISTAL SEGMENT] 
1 0 INTRACRANIAL ABSCESS 
[STEREOTACTIC BX, ASPIRATION/EXCISION, W/BURR 
HOLE(S), INTRACRANIAL LESION] 
0 0 INTRACRANIAL ABSCESS [CRANIOPLASTY, SKULL DEFECT; UP TO 5 CM DIAMETER] 
1 0 INTRASPINAL ABSCESS 
[LAMINECTOMY, EXCISION, NON-NEOPLASTIC LESION, 
EXTRADURAL; CERVICAL] 
0 0 OTHER POSTOP INFECTION [STERNAL DEBRIDEMENT] 
1 0 OTHER POSTOP INFECTION 
LAPAROSCOPY, SURGICAL; ENTERECTOMY, RESECTION, 
SMALL INTESTINE, SINGLE RESECTION & ANASTOMOSIS 
1 0 Peritoneal abscess [SUTURE, LARGE INTESTINE; W/O COLOSTOMY] 
0 1 Septic shock 
[COLECTOMY, TOTAL, ABDOMINAL, W/O PROCTECTOMY; 
W/ILEOSTOMY/ILEOPROCTOSTOMY] 
0 0 Septic shock 
[INCISION & DRAINAGE, LEG/ANKLE; DEEP 
ABSCESS/HEMATOMA] 
0 0 Septic shock APPENDECTOMY; 
0 0 Septic shock EXCISION, LOCAL; ULCER/BENIGN TUMOR, STOMACH 
0 0 STAPHYLOCOCCAL MENINGITIS [REMOVAL, BONE FLAP/PROSTHETIC PLATE, SKULL] 
0 0 
Systemic inflamatory response syndrome due to 
infectious process with or 
CYSTOURETHROSCOPY W/URETEROSCOPY &/OR 
PYELOSCOPY; W/LITHOTRIPSY 
0 0 
Systemic inflammatory response syndrome due to 
infectious process with organ dysfunction [COLECTOMY, PARTIAL; W/ANASTOMOSIS] 
0 0 
Systemic inflammatory response syndrome due to 
infectious process with organ dysfunction 
CYSTOURETHROSCOPY W/URETEROSCOPY &/OR 
PYELOSCOPY; W/LITHOTRIPSY 
0 0 
Systemic inflammatory response syndrome due to 
infectious process without organ dysfunction CYSTOURETHROSCOPY, W/BX 
0 0 
Systemic inflammatory response syndrome due to 
infectious process without organ dysfunction 
CYSTOURETHROSCOPY W/URETEROSCOPY &/OR 
PYELOSCOPY; W/LITHOTRIPSY 
1 0 
Systemic inflammatory response syndrome due to 
infectious process without organ dysfunction 
[ENTERECTOMY, RESECTION, SMALL INTESTINE; SINGLE 
RESECTION & ANASTOMOSIS] 
0 0 UNS SEPTICEMIA [AMPUTATION, THIGH, THROUGH FEMUR, ANY LEVEL;] 
1 0 UNS SEPTICEMIA [CHOLECYSTECTOMY] 
11/10 4/17 
Intestinal Adhesion, Fistula, Hernia, Obstruction, 
Perforation, Volvulus  
1 0 INTESTINAL ADHESIONS W OBSTRUCTION [COLECTOMY, PARTIAL; W/ANASTOMOSIS] 
1 1 INTESTINAL ADHESIONS W OBSTRUCTION 
[ENTERECTOMY, RESECTION, SMALL INTESTINE; SINGLE 
RESECTION & ANASTOMOSIS] 
0 0 INTESTINAL ADHESIONS W OBSTRUCTION [COLECTOMY, PARTIAL, W/REMOVAL, TERMINAL ILEUM W/ 
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ILEOCOLOSTOMY] 
1 0 INTESTINAL ADHESIONS W OBSTRUCTION 
[RADIOLOGICAL GUIDED, PERCUT DRAINAGE, W/CATHETER 
PLACEMENT, S&I] 
1 0 INTESTINAL ADHESIONS W OBSTRUCTION 
[COLECTOMY, PARTIAL; W/SKIN LEVEL 
CECOSTOMY/COLOSTOMY] 
1 0 FISTULA INTESTINE EX RECTUM/ANUS 
[ENTERECTOMY, RESECTION, SMALL INTESTINE; SINGLE 
RESECTION & ANASTOMOSIS] 
0 0 INTESTINOVESICAL FISTULA 
[CLOSURE, ENTEROVESICAL FISTULA; W/INTESTINE &/OR 
BLADDER RESECTION] 
0 0 INTESTINOVESICAL FISTULA 
[LAPAROSCOPY, SURGICAL; COLECTOMY, PARTIAL, 
W/ANASTOMOSIS] 
1 0 GANGRENE INCISIONAL HERNIA 
[ENTERECTOMY, RESECTION, SMALL INTESTINE; SINGLE 
RESECTION & ANASTOMOSIS] 
1 0 INCISIONAL HERNIA 
CLOSURE, ENTEROSTOMY, LARGE/SMALL INTESTINE; 
W/RESECTION & ANASTOMOSIS, NON-COLORECTAL 
0 0 OBSTR INCISIONAL HERNIA 
[REPAIR, INITIAL INCISIONAL/VENTRAL HERNIA; 
INCARCERATED/STRANGULATED] 
1 0 OBSTR VENTRAL HERNIA UNSPEC 
[ENTEROLYSIS (FREEING, INTESTINAL ADHESION) (SEP 
PROC)] 
1 0 INTESTINAL OBSTRUCT NEC [GASTROJEJUNOSTOMY; W/O VAGOTOMY] 
0 1 PERFORATION INTESTINE [SUTURE, LARGE INTESTINE; W/COLOSTOMY] 
1 0 PERFORATION INTESTINE 
[COLECTOMY, PARTIAL; W/END COLOSTOMY & CLOSURE, 
DISTAL SEGMENT] 
0 0 PERFORATION INTESTINE 
[COLECTOMY, PARTIAL; W/END COLOSTOMY & CLOSURE, 
DISTAL SEGMENT] 
0 1 PERFORATION INTESTINE 
[COLECTOMY, PARTIAL, W/REMOVAL, TERMINAL ILEUM W/ 
ILEOCOLOSTOMY] 
1 0 PERFORATION INTESTINE 
[COLECTOMY, PARTIAL; W/COLOPROCTOSTOMY (LOW 
PELVIC ANASTOMOSIS), W/COLOSTOMY] 
0 0 VOLVULUS [COLECTOMY, PARTIAL; W/ANASTOMOSIS] 
0 0 VOLVULUS 
[COLECTOMY, PARTIAL; W/END COLOSTOMY & CLOSURE, 
DISTAL SEGMENT] 
0 1 VOLVULUS 
[COLECTOMY, PARTIAL; W/RESECTION, 
W/COLOSTOMY/ILEOSTOMY & CREATION, MUCOFISTULA] 
    
0 0 INTRACEREBRAL HEMORRHAGE 
[CRANIECTOMY/CRANIOTOMY, EVACUATION, HEMATOMA, 
SUPRATENTORIAL; INTRACEREBRAL] 
1 0 IRON DEFICIENCY ANEMIA BLOOD LOSS 
[ENTERECTOMY, RESECTION, SMALL INTESTINE; SINGLE 
RESECTION & ANASTOMOSIS] 
1 0 IV DISC DISORD W MYELOPATHY CERV [DISKECTOMY, ANTERIOR; CERVICAL, 1 INTERSPACE] 
1 0 IV DISC DISORD W MYELOPATHY CERV 
[LAMINECTOMY W/O 
FACETECTOMY/FORAMINOTOMY/DISKECTOMY, > 2 
SEGMENTS; CERVICAL] 
27/23 6/44 Malignancy  
1 0 CA IN SITU COLON 
[LAPAROSCOPY, SURGICAL; COLECTOMY, PARTIAL, 
W/ANASTOMOSIS] 
1 0 CA IN SITU LIVER/BILIARY SYSTEM 
[PANCREATECTOMY (PYLORUS SPARING, WHIPPLE); 
W/PANCREATOJEJUNOSTOMY] 
1 0 MALIG NEO ASCENDING COLON 
[LAPAROSCOPY, SURGICAL; COLECTOMY, PARTIAL, 
W/REMOVAL TERMINAL ILEUM W/ILEOCOLOSTOMY] 
1 0 MALIG NEO CARDIA 
[TOTAL/NEAR TOTAL ESOPHAGECTOMY, W/O 
THORACOTOMY; W/PHARYNGOGASTROSTOMY/CERVICAL 
ESOPHAGOGASTROSTOMY] 
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0 0 MALIG NEO CECUM 
[LAPAROSCOPY, SURGICAL; COLECTOMY, PARTIAL, 
W/REMOVAL TERMINAL ILEUM W/ILEOCOLOSTOMY] 
0 0 MALIG NEO CORPUS UTERI EX ISTHMUS 
[TOTAL ABDOMINAL HYSTERECTOMY W/WO REMOVAL 
TUBE(S)/OVARY(S)] 
1 0 MALIG NEO DESCENDING COLON 
[COLECTOMY, PARTIAL; W/END COLOSTOMY & CLOSURE, 
DISTAL SEGMENT] 
1 0 MALIG NEO EXTRAHEPATIC BILE DUCTS [ANASTOMOSIS, INTRAHEPATIC DUCTS & GI TRACT] 
0 0 MALIG NEO FRONTAL LOBE BRAIN 
[STEREOTACTIC BX, ASPIRATION/EXCISION, W/BURR 
HOLE(S), INTRACRANIAL LESION] 
1 0 MALIG NEO FRONTAL LOBE BRAIN 
[CRANIECTOMY, TREPHINATION, BONE FLAP CRANIOTOMY; 
EXCISION, TUMOR, SUPRATENTORIAL, NOT MENINGIOMA] 
0 0 MALIG NEO HEAD PANCREAS [ANASTOMOSIS, EXTRAHEPATIC BILIARY DUCTS & GI TRACT] 
0 0 MALIG NEO HEAD PANCREAS 
[PANCREATECTOMY (PYLORUS SPARING, WHIPPLE); 
W/PANCREATOJEJUNOSTOMY] 
0 0 MALIG NEO HEAD PANCREAS 
[PANCREATECTOMY (WHIPPLE); 
W/PANCREATOJEJUNOSTOMY] 
0 0 MALIG NEO HEAD PANCREAS 
[PANCREATECTOMY (WHIPPLE); 
W/PANCREATOJEJUNOSTOMY] 
0 0 MALIG NEO ILEUM 
[LAPAROSCOPY, SURGICAL; COLECTOMY, PARTIAL, 
W/REMOVAL TERMINAL ILEUM W/ILEOCOLOSTOMY] 
0 1 MALIG NEO INTRAHEPATIC BILE DUCTS [HEPATECTOMY, RESECTION, LIVER; PARTIAL LOBECTOMY] 
1 0 MALIG NEO KIDNEY EX RENAL PELVIS [NEPHRECTOMY, PARTIAL] 
0 0 MALIG NEO LOWER LOBE BRONCHUS/LUNG 
[REMOVAL, LUNG, OTHER THAN TOTAL PNEUMONECTOMY; 
SINGLE LOBE (LOBECTOMY)] 
1 0 MALIG NEO LOWER LOBE BRONCHUS/LUNG 
[REMOVAL, LUNG, OTHER THAN TOTAL PNEUMONECTOMY; 
SINGLE LOBE (LOBECTOMY)] 
1 1 MALIG NEO LOWER THIRD ESOPHAGUS 
[PARTL ESOPHAGECTOMY, DISTAL TWO THRDS, 
W/THORACOTOMY, SEP INCISIN; W/THORACIC 
ESOPHAGOGASTROSTOMY] 
1 0 MALIG NEO LOWER THIRD ESOPHAGUS [GASTRECTOMY, TOTAL; W/ESOPHAGOENTEROSTOMY] 
1 0 MALIG NEO LOWER THIRD ESOPHAGUS 
[PARTL ESOPHAGECTOMY, DISTAL TWO THRDS, 
W/THORACOTOMY, SEP INCISIN; W/THORACIC 
ESOPHAGOGASTROSTOMY] 
1 0 MALIG NEO MIDDLE LOBE BRONCHUS/LUNG 
[REMOVAL, LUNG, OTHER THAN TOTAL PNEUMONECTOMY; 
TWO LOBES (BILOBECTOMY)] 
1 0 MALIG NEO NASAL CAVITIES 
[CRANIOFACIAL APPROACH TO ANT CRANIAL FOSSA; 
INTRADURAL W/CRANIOTOMY, ELEVATION/RESECTION 
FRONT LOBE] 
1 0 MALIG NEO OTH PARTS BRAIN 
[CRANIECTOMY, TREPHINATION, BONE FLAP CRANIOTOMY; 
EXCISION, TUMOR, SUPRATENTORIAL, NOT MENINGIOMA] 
0 0 MALIG NEO OTHER SITES OROPHARYNX 
EXCISION, LESION, MUCOSA & SUBMUCOSA, VESTIBULE, 
MOUTH; W/COMPLEX REPAIR 
0 0 MALIG NEO OTHER SITES PANCREAS 
[PANCREATECTOMY (WHIPPLE); 
W/PANCREATOJEJUNOSTOMY] 
1 0 MALIG NEO OTHER SITES STOMACH [GASTRECTOMY, TOTAL; W/ROUX-EN-Y RECONSTRUCTION] 
0 0 MALIG NEO OTHER SITES STOMACH [GASTRECTOMY, TOTAL; W/ROUX-EN-Y RECONSTRUCTION] 
1 0 MALIG NEO OTHER SITES STOMACH [GASTRECTOMY, TOTAL; W/ROUX-EN-Y RECONSTRUCTION] 
0 0 MALIG NEO OVARY 
OMENTECTOMY, EPIPLOECTOMY, RESECTION, OMENTUM 
(SEP PROC) 
1 0 MALIG NEO RECTOSIGMOID JUNCTION 
[LAP, SURG; COLECTOMY, PARTIAL, W/ANASTOMOSIS, 
W/COLOPROCTOSTOMY] 
0 0 MALIG NEO RECTOSIGMOID JUNCTION 
[COLECTOMY, PARTIAL; W/COLOPROCTOSTOMY (LOW 
PELVIC ANASTOMOSIS)] 
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1 0 MALIG NEO RECTUM 
PROCTECTOMY; COMPLETE, COMBINED 
ABDOMINOPERINEAL, W/COLOSTOMY 
0 0 MALIG NEO RECTUM 
PROCTECTOMY, PARTIAL, W/RECTAL MUCOSECTOMY, 
ILEOANAL ANASTOMOS, ILEAL RESERVOIR W/WO LOOP 
ILEOSTOMY 
1 0 MALIG NEO SPEC PARTS PERITONEUM [COLECTOMY, PARTIAL; W/ANASTOMOSIS] 
0 0 MALIG NEO TEMPORAL LOBE BRAIN 
[CRANIECTOMY, TREPHINATION, BONE FLAP CRANIOTOMY; 
EXCISION, TUMOR, SUPRATENTORIAL, NOT MENINGIOMA] 
1 1 MALIG NEO THORACIC ESOPHAGUS 
[PARTL ESOPHAGECTOMY, DISTAL TWO THRDS, 
W/THORACOTOMY, SEP INCISIN; W/THORACIC 
ESOPHAGOGASTROSTOMY] 
1 0 MALIG NEO UPPER LOBE BRONCHUS/LUNG 
[REMOVAL, LUNG, OTHER THAN TOTAL PNEUMONECTOMY; 
SINGLE LOBE (LOBECTOMY)] 
1 0 MALIG NEO UPPER LOBE BRONCHUS/LUNG 
[REMOVAL, LUNG, OTHER THAN TOTAL PNEUMONECTOMY; 
SINGLE LOBE (LOBECTOMY)] 
0 1 MALIG NEO UPPER LOBE BRONCHUS/LUNG 
[REMOVAL, LUNG, OTHER THAN TOTAL PNEUMONECTOMY; 
SINGLE LOBE (LOBECTOMY)] 
0 0 MALIG NEO UPPER LOBE BRONCHUS/LUNG 
[REMOVAL, LUNG, OTHER THAN TOTAL PNEUMONECTOMY; 
WEDGE RESECTION, SINGLE/MULTIPLE] 
0 0 MALIG NEO UPPER LOBE BRONCHUS/LUNG 
[REMOVAL, LUNG, OTHER THAN TOTAL PNEUMONECTOMY; 
WEDGE RESECTION, SINGLE/MULTIPLE] 
0 0 MALIG NEO UPPER LOBE BRONCHUS/LUNG 
[REMOVAL, LUNG, OTHER THAN TOTAL PNEUMONECTOMY; 
SINGLE LOBE (LOBECTOMY)] 
0 0 MALIG NEO UPPER LOBE BRONCHUS/LUNG 
[REMOVAL, LUNG, OTHER THAN TOTAL PNEUMONECTOMY; 
SINGLE LOBE (LOBECTOMY)] 
1 0 OTH MALIG NEO LIP ORAL CAVITY PHAR LARYNGOSCOPY, DIRECT, OPERATIVE, W/BX; 
1 1 SEC MALIG NEO BRAIN SPINAL CORD 
[CRANIECTOMY, TREPHINATION, BONE FLAP CRANIOTOMY; 
EXCISION, TUMOR, SUPRATENTORIAL, NOT MENINGIOMA] 
1 0 SEC MALIG NEO BRAIN SPINAL CORD 
[CRANIECTOMY, TREPHINATION, BONE FLAP CRANIOTOMY; 
EXCISION, TUMOR, SUPRATENTORIAL, NOT MENINGIOMA] 
1 1 SEC MALIG NEO RETROPERITONEUM/PER 
[SALPINGO-OOPHORECTOMY, COMPLETE/PARTIAL, 
UNILAT/BILAT (SEP PROC)] 
0 0 UNS MALIG NEO STOMACH 
ENTERECTOMY, RESECT SMALL INTESTINE CONGENITAL 
ATRESIA, ANASTOMOSIS PROX INTESTINE SEGMNT; 
W/TAPER 
    
0 1 MECHANICAL COMPLICATION COLOSTOMY CLOSURE, ENTEROSTOMY, LARGE/SMALL INTESTINE 
0 0 OBSTRUCTIVE HYDROCEPHALUS 
[CREATION, SHUNT; VENTRICULO-PERITONEAL, -PLEURAL, 
OTHER TERMINUS] 
0 0 OBSTRUCTIVE HYDROCEPHALUS 
[CREATION, SHUNT; VENTRICULO-PERITONEAL, -PLEURAL, 
OTHER TERMINUS] 
12/11 0/23 Occlusion Carotid Artery  
1 0 IATROGN CEREBROVAS INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
1 0 OCCLUS MULT BILAT PRECER ART WO INF 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
0 0 OCCLUS MULT BILAT PRECER ART WO INF 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
0 0 OCCLUSION CAROTID ARTERY W INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
0 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[BYPASS GRAFT, W/OTHER THAN VEIN; 
AORTOSUBCLAVIAN/CAROTID] 
1 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
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1 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
0 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
0 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
1 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
0 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
0 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
0 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
1 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
1 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
1 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
0 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
0 0 OCCLUSION CAROTID ARTERY WO INFARCT 
SELECTIVE CATHETERIZATION, ARTERIAL; 1ST ORDER 
THORACIC/BRACHIOCEPHALIC BRANCH 
0 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
1 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
1 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
1 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
1 0 OCCLUSION CAROTID ARTERY WO INFARCT 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
CAROTID, VERTEBRAL, SUBCLAVIAN, NECK INCISION] 
    
1 0 OLIGURIA/ANURIA 
PROCTECTOMY, COMBINED ABDOMINOPERINEAL PULL-
THU/COLONIC RESERVOIR, W/DIVERTING ENTEROSTOMY 
1 0 OTH COMPLICATION COLOSTOMY 
CLOSURE, ENTEROSTOMY, LARGE/SMALL INTESTINE; 
W/RESECTION & ANASTOMOSIS, NON-COLORECTAL 
1 1 OTH DISEASES SPLEEN 
[PANCREATECTOMY, DISTAL SUBTOTAL, W/WO 
SPLENECTOMY; W/O PANCREATICOJEJUNOSTOMY] 
1 0 OTH PRIMARY CARDIOMYOPATHIES 
[INSERTION, SINGLE/DUAL CHAMBER PACING 
CARDIOVERTER-DEFIBRILLATOR PULSE GENERATOR] 
0 0 OTHER CARDIAC DYSRHYTHMIAS 
[PANCREATECTOMY (PYLORUS SPARING, WHIPPLE); 
W/PANCREATOJEJUNOSTOMY] 
1 1 Other suppurative peritonitis REOPENING, RECENT LAPAROTOMY 
1 0 Other suppurative peritonitis [GASTRECTOMY, TOTAL; W/ROUX-EN-Y RECONSTRUCTION] 
0 0 Other suppurative peritonitis 
[GASTRECTOMY, PARTIAL, DISTAL; 
W/GASTROJEJUNOSTOMY] 
0 0 PATHOLOGICAL FRACTURE VERTEBRAE 
VERTEBRAL CORPECTOMY, LATERAL EXTRACAVITARY; 
THORACIC, 1 SEGMENT 
1 0 POSTINFLAMMATORY PULMONARY FIBROSIS 
[THORACOSCOPY, SURGICAL; W/WEDGE RESECTION, LUNG, 
SINGLE/MULTIPLE] 
1 0 POSTOPERATIVE SHOCK 
[BILAT SALPING-OOPHOREC W/OMENTEC, TL ABD HYST & 
RADCL DISSEC, DEBUL; W/PELV & LTD PARAAORTIC LYMP] 
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PACU 
Boarder/
Recovery  
Mortality 
Boarder/ 
Recovery Primary Diagnosis Primary Surgical Procedure 
1 0 POSTOPERATIVE SHOCK 
[COLECTOMY, TOTAL, ABDOMINAL, W/O PROCTECTOMY; 
W/ILEOSTOMY/ILEOPROCTOSTOMY] 
13/9 6/16 Pulmonary Insufficiency   
0 0 OTH PULMONARY INSUFFICIENCY NEC 
[CRANIECTOMY, SUBOCCIPITAL W/CERVICAL 
LAMINECTOMY, DECOMPRESSION, MEDULLA/SPINAL CORD] 
1 0 OTH PULMONARY INSUFFICIENCY NEC 
[PELVIC EXENTERATION, COMPLETE, 
VESICAL/PROSTATIC/URETHRAL MALIGNANCY] 
0 0 PULMONARY INSUFFIC TRAUMA SURGERY 
[COLECTOMY, PARTIAL, W/REMOVAL, TERMINAL ILEUM W/ 
ILEOCOLOSTOMY] 
0 0 PULMONARY INSUFFIC TRAUMA SURGERY 
[BYPASS GRAFT, W/OTHER THAN VEIN; FEMORAL-
POPLITEAL] 
1 0 PULMONARY INSUFFIC TRAUMA SURGERY 
[REMOVAL, LUNG, OTHER THAN TOTAL PNEUMONECTOMY; 
SINGLE LOBE (LOBECTOMY)] 
1 1 PULMONARY INSUFFIC TRAUMA SURGERY 
[COLECTOMY, PARTIAL; W/COLOPROCTOSTOMY (LOW 
PELVIC ANASTOMOSIS)] 
1 0 PULMONARY INSUFFIC TRAUMA SURGERY 
[GASTRORRHAPHY, SUTURE, PERFORATED 
DUODENAL/GASTRIC ULCER, WOUND/INJURY] 
1 1 PULMONARY INSUFFIC TRAUMA SURGERY 
[COLECTOMY, PARTIAL, W/REMOVAL, TERMINAL ILEUM W/ 
ILEOCOLOSTOMY] 
1 0 PULMONARY INSUFFIC TRAUMA SURGERY [BX, PANCREAS, OPEN] 
0 1 PULMONARY INSUFFIC TRAUMA SURGERY [COLECTOMY, PARTIAL; W/ANASTOMOSIS] 
1 0 PULMONARY INSUFFIC TRAUMA SURGERY 
[LAMINECTOMY. FACETECTOMY & FORAMINOTOMY, 1 
SEGMENT; LUMBAR] 
0 1 PULMONARY INSUFFIC TRAUMA SURGERY 
UNLISTED PROC, LAPAROSCOPY, 
HERNIOPLASTY/HERNIORRHAPHY/HERNIOTOMY 
1 0 PULMONARY INSUFFIC TRAUMA SURGERY [HEPATECTOMY, RESECTION, LIVER; PARTIAL LOBECTOMY] 
0 1 PULMONARY INSUFFIC TRAUMA SURGERY 
[PANCREATECTOMY (WHIPPLE); 
W/PANCREATOJEJUNOSTOMY] 
1 0 PULMONARY INSUFFIC TRAUMA SURGERY 
EXCISION, BILE DUCT TUMOR, W/WO PRIMARY REPAIR, BILE 
DUCT; EXTRAHEPATIC 
0 0 PULMONARY INSUFFIC TRAUMA SURGERY 
[LAPAROSCOPY, SURGICAL; COLECTOMY, PARTIAL, 
W/REMOVAL TERMINAL ILEUM W/ILEOCOLOSTOMY] 
0 0 PULMONARY INSUFFIC TRAUMA SURGERY EXCISION, ABDOMINAL WALL TUMOR, SUBFASCIAL 
1 0 PULMONARY INSUFFIC TRAUMA SURGERY 
[SALPINGO-OOPHORECTOMY, COMPLETE/PARTIAL, 
UNILAT/BILAT (SEP PROC)] 
1 0 PULMONARY INSUFFIC TRAUMA SURGERY 
[TUBE/NEEDLE CATHETER JEJUNOSTOMY, ENTERAL 
ALIMENTATION, INTRAOPERATIVE, ANY METHOD] 
1 0 PULMONARY INSUFFIC TRAUMA SURGERY 
LAPAROSCOPY, SURGICAL, MOBILIZATION, SPLENIC FLEXURE 
W/PARTIAL COLECTOMY (SEP PROC) 
1 1 RESPIRATORY FAILURE [DEBRIDEMENT; SKIN, SUBQ TISSUE, & MUSCLE] 
0 0 RESPIRATORY FAILURE [AMPUTATION, THIGH, THROUGH FEMUR, ANY LEVEL;] 
    
0 0 SHOCK W/O TRAUMA NEC 
[TOTAL ABDOMINAL HYSTERECTOMY W/WO REMOVAL 
TUBE(S)/OVARY(S)] 
0 1 SHOCK W/O TRAUMA NEC 
[COLECTOMY, PARTIAL; W/END COLOSTOMY & CLOSURE, 
DISTAL SEGMENT] 
1 1 SHOCK W/O TRAUMA NEC 
[ENTERECTOMY, RESECTION, SMALL INTESTINE; ADD'L 
RESECTION/ANASTOMOSIS] 
1 0 SINOATRIAL NODE DYSFUNCTION COLOSTOMY/SKIN LEVEL CECOSTOMY 
0 0 SPINAL STENOSIS LUMBAR REGION 
[ARTHRODESIS, POST INTERBODY W/LAMINECTOMY &/OR 
DISKECT, PREP INTERSPACE, SINGLE INTERSPACE; LUMBAR] 
0 0 SPINAL STENOSIS LUMBAR REGION EXPLORATION, SPINAL FUSION 
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PACU 
Boarder/
Recovery  
Mortality 
Boarder/ 
Recovery Primary Diagnosis Primary Surgical Procedure 
0 0 STRICTURE ARTERY 
[IN-SITU VEIN BYPASS; FEMORAL-ANTERIOR TIBIAL, 
POSTERIOR TIBIAL/PERONEAL ARTERY] 
1 0 SUBDURAL HEMORRAGE WO COMA 
[BURR HOLE(S) W/EVACUATION &/OR DRAINAGE, 
HEMATOMA, EXTRADURAL/SUBDURAL] 
0 0 SUBDURAL HEMORRHAGE 
[BURR HOLE(S) W/EVACUATION &/OR DRAINAGE, 
HEMATOMA, EXTRADURAL/SUBDURAL] 
1 0 SURG COMPLICATION HEART 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
COMMON FEMORAL] 
1 1 SURGICAL COMPLICAT UNSPEC [CYSTECTOMY, COMPLETE; (SEP PROC)] 
0 0 SWELLING/MASS/LUMP IN HEAD/NECK 
[CRANIECTOMY, TREPHINATION, BONE FLAP CRANIOTOMY; 
EXCISION, TUMOR, SUPRATENTORIAL, NOT MENINGIOMA] 
1 0 TRAUMATIC BRAIN HEMORRAGE OT 
[CRANIECTOMY/CRANIOTOMY, EVACUATION, HEMATOMA, 
INFRATENTORIAL; INTRACEREBELLAR] 
0 1 UNS ACUTE PERICARDITIS 
[THORACOSCOPY, SURGICAL; W/CREATION, PERICARDIAL 
WINDOW/RESECTION PERICARDIAL SAC, DRAINAGE] 
1 0 UNS ACUTE RENAL FAILURE 
[ENTEROLYSIS (FREEING, INTESTINAL ADHESION) (SEP 
PROC)] 
1 0 UNS ACUTE RENAL FAILURE 
[COLECTOMY, PARTIAL, W/REMOVAL, TERMINAL ILEUM W/ 
ILEOCOLOSTOMY] 
0 0 UNS DISORDERS NERVOUS SYSTEM 
[LAMINECTOMY W/REMOVAL, ABNORMAL FACETS, 
LUMBAR] 
0 0 UNS HEMORR GASTROINTESTINAL TRACT 
[GASTRORRHAPHY, SUTURE, PERFORATED 
DUODENAL/GASTRIC ULCER, WOUND/INJURY] 
1 0 UNS PERIPHERAL VASCULAR DISEASE 
[THROMBOENDARTERECTOMY, W/WO PATCH GRAFT; 
FEMORAL/POPLITEAL/TIBIOPERONEAL] 
1 0 UNS ULCERATIVE COLITIS 
[COLECTOMY, TOTAL, ABDOMINAL, W/PROCTECTOMY; 
W/ILEOSTOMY] 
1 0 UNSPEC CHEST PAIN 
LAPAROSCOPY, SURGICAL, W/TRANSABD PARTL/COMPLETE 
ADRENALECT/ADRENAL GLAND EXPLORE W/WO BX 
0 0 VERTEBROBASILAR ARTERY SYNDROME 
[BYPASS GRAFT, W/OTHER THAN VEIN; CAROTID-
SUBCLAVIAN] 
5/0 1/4 Wound  
1 1 DISRUPTION OF EXTERNAL OP WOUND [DEBRIDEMENT; SKIN, SUBQ TISSUE, MUSCLE, & BONE] 
1 0 DISRUPTION OF EXTERNAL OP WOUND 
[MEDIASTINOTOMY W/EXPLORATION, DRAINAGE & 
REMOVAL FB/BX; TRANSTHORACIC APPROACH] 
1 0 DISRUPTION OF EXTERNAL OP WOUND 
[EXPLORATORY LAPAROTOMY, EXPLORATORY CELIOTOMY 
W/WO BX(S) (SEP PROC)] 
1 0 DISRUPTION OF INTERNAL OP WOUND 
[STEREOTACTIC COMPUTER ASSISTED VOLUMETRIC 
(NAVIGATIONAL) INTRACRANIAL/EXTRACRANIAL/SPINAL 
PROC] 
1 0 DISRUPTION OF INTERNAL OP WOUND [REMOVAL, BONE FLAP/PROSTHETIC PLATE, SKULL] 
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• Restructured nursing leadership and the shared governance process to engage and 
support direct care providers. 
 
Senior Vice President Patient Care   November 2009 – June 2013 
 Services and Chief Nursing Officer  Cooper University Hospital, Camden NJ 
• Member of the senior executive leadership team in a tertiary academic medical center 
responsible for operations and strategic plan for Inpatient Services, Trauma and 
Emergency Services, The Children’s Regional Hospital at Cooper, Perioperative Services, 
Pharmacy, PCS Education, Respiratory/PFT/Sleep Lab, EEG/EMG, HIV Clinic and 
Women’s Care Center.  Manages ~1,870 FTEs with an expense budget of 240 million. 
• Implemented revision of a shared governance council structure developed by 74 staff RNs.  
Completed the two year data collection period for Magnet with application submitted 
August 1st 2012 and site visit performed February 2013.  Met 81 of 88 forces of magnet. 
• Facilitated a throughput team to reduce ED admit time from 12.6 hours to 6.5 hours and 
ED door to discharge time from 9.3 hours to under 4 hours. 
• Implemented strategies to improve pneumonia core measure from low 90’s to 100% in 4th 
quarter 2011 which has been sustained. 
• Negotiated 2 contracts with HPAE that represents direct care nursing. 
• 2 consecutive Joint Commission Surveys without a nursing deficiency (2009 & 2012) 
 
CNO/Acting COO    June 2011 – Feb 2012 
       Cooper University Hospital, Camden NJ 
• Acting COO waiting for executive leader to be a succession plan for the CEO in 2013.  
Responsible for 4,000 hospital-based employees, 591 million net patient revenue and 505 
million total operating expense (25,500 admissions, 66,500 ED visits, and 258,000 
outpatient visits annually) 
• Implemented Hello & Go Program (Cooper Transfer Center) which increased inpatient 
admissions by 2%.  Implemented a helicopter transport service with Cooper Flight Nurses. 
• Reduced length of stay from 5.0 – 4.45 days (top quartile performance for NJ State) 
• Reduced denials from 6% to less than 2%. 
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• Developed and opened a Clinical Decision Unit for observation patients which reduced 
their mean length of stay from 1.8 days to 17 hours. 
 
 Associate Chief Nursing Officer  March 2007 – November 2009 
       Cooper University Hospital, Camden NJ 
• Responsible for operations and the strategic plan for the Med-Surg, Critical Care, The 
Children’s Regional Hospital, Trauma and Emergency Services, Respiratory Therapy, 
Pulmonary Function Testing, Sleep Lab, and the Nursing Administrative team. 
• Implemented an electronic health record – EPIC 
• Integrated the Planetree Model of Patient and Family Centered Care 
• Opened, redesigned and expanded many new care areas (critical care, med-surg, ED) 
• Developed an electronic budgeting system for PCS which has kept the department on 
budget. 
 
Director of Neonatal Services   November 2004 – January 2007 
      St. John’s Mercy Medical Center, St Louis MO 
• Facilitated operations and management of a 77+ bed Level III NICU and assist with the 
care delivered to newborns throughout the hospital.   
• Served as a member of the leadership team that coordinated hospital services during a 5 
week nursing strike. 
• Clinical NNP with privileges ~400 hours/year. 
• Developed a Special Care NICU staffed by NPs on the Mother/Baby Unit for term/late 
preterm infants with mildly symptomatic to asymptomatic conditions to optimize NICU bed 
utilization. 
• Chair of the NICU Redesign committee (single room NICU care model), parent satisfaction 
team, family-centered care team, and Pediatric Task Force committee responsible for 
interdepartmental/operational issues. 
 
 Manager of Nurse Practitioner Services   January 1995 – November 2004 
      Baylor University Medical Center, Dallas Texas.    
• Coordinated nurse practitioner services in a large tertiary Neonatal Intensive Care Unit 
(NICU), three affiliated community NICUs, and the Tiny Tots Clinic (TTC).  By 2002, had 
developed the largest hospital-based group of Neonatal Nurse Practitioners (NNP) (41 
FTEs). 
• Implemented professional fee billing for hospital employed nurse practitioners after the 
Balanced Budget Act was approved in 1997. 
• Developed the TTC to follow the primary care of complex NICU graduates, follow-up 
unassigned newborn infants until their neonatal issues have resolved, and provides 
prophylaxis against RSV to high-risk infants during the winter months. 
• Implemented a computerized documentation system to produce progress records and 
submit database reports. 
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• Assisted Baylor School of Nursing in the development of a Masters of Science, NNP 
program that started in 2001. 
• Active participant in clinical quality process improvement initiatives through the Vermont 
Oxford Network. 
 
Lead Neonatal Nurse Practitioner   August 1994 - December 1994. 
Presbyterian Hospital of Dallas, Dallas Texas.   
• Developed Neonatal Nurse Practitioner Protocols, Procedures, and Operational 
Framework for a Level III Neonatal Intensive Care Unit. 
 
Neonatal Nurse Practitioner     November 1992 - July 1994.   
Medical Center of Delaware, Newark DE.  
• Provided care to infants in the Level III Neonatal Intensive Care Unit, Transitional Nursery, 
and Well Baby Nursery.   
• Responsible for delivery room resuscitation and transports.   
• Cared for infants at the affiliated A. I. DuPont Institute’s Neonatal Surgical Unit. 
 
Maternal Child Health CNS/NNP  July 1988 - Sept 1992.   
      Shore Memorial Hospital.  Somers Point NJ.   
• Nurse clinician for clients in Obstetrics, Nursery, and Pediatrics with consultation in the 
Intensive Care Unit and Emergency Room.   
• As an NNP, responsible for delivery room resuscitation, patient care management, and 
transport.   
• Responsible for quality assurance, risk management, policies and procedures, nurse 
education, equipment/supply evaluation, and capital/operational budget recommendations 
for MCH areas.   
• Renovation/Project Coordinator for the establishment of a 22 bed LDRP Unit and 26 bed 
Pediatric Unit.   
• Developed a Pediatric Same Day Surgical Program which was high tech but child-friendly. 
 
Staff Nurse.       Aug. 1986 - July 1988.   
Children’s Hospital of Philadelphia. Phila. PA.   
• Provided care to infants and children in the Pediatric Intensive Care Unit and the Infant 
Intensive Care Unit. 
 
Professional Memberships 
American Academy of Pediatrics: Perinatal Section 
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American College of Healthcare Executives 
American Organization of Nurse Executives 
National Association of Neonatal Nurses 
National Association of Neonatal Nurse Practitioners 
 Sigma Theta Tau 
Certifications 
ANCC Nurse Executive Advanced, 2010 - present 
Pediatric Advanced Life Support Instructor, 1989 - present 
Neonatal Advanced Life Support Regional Instructor, 1989 - present 
NAACOG Certified Neonatal Clinician/Practitioner, 1988 – present 
Licensures 
 Pennsylvania RN and CRNP 
 Virginia RN 
Publications 
Author: 
Charsha, D.  (2010).  Neonatal Cardiovascular System:  Continuing Education Aid.                                     
Columbus:  Ross Laboratories. 
 
Charsha, D.  (2010).  Core Curriculum for Neonatal Intensive Care Nursing.  Extremely                  
Low Birth Weight Chapter 22.  Philadelphia PA: WB Saunders 2010. 
 
Charsha, D.  (2009).  Minimally Invasive “Mini” Open Heart Surgery Patient Guide.                                     
Camden NJ: Cooper University Hospital 
 
Whitfield, J.  Charsha, D.  Chiruvolu, A.  (2009).  Prevention of Meconium Aspiration                                  
Syndrome: An Update and the Baylor Experience.  Baylor Proceedings.  22(2): 2-5. 
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Charsha, D.  (2009).  Gently Caring:  Supporting the First Few Critical Hours of Life for the            
Extremely Low Birth Weight Infant.  Critical Care Nursing Clinics.  21(1): 57-61. 
 
Charsha, D.  (2008).  Respiratory Syncytial Virus:  Best Practices for Prevention and                     
Treatment.  Consultant for Pediatricians.  7(2): s10-s14. 
 
Markham, L. Charsha, D. Perelmuter, B.  (2006).  Case Report of Massive Fetomaternal               
Hemorrhage and a Guideline for Acute Neonatal Management.  Advances in                      
Neonatal Care.  6(4): 197-207. 
 
Whitfield, J.  Charsha, D. et al.  (2004).  Compassion or Opportunism?  Letter to the                                   
Editor.  Pediatrics.  114(5): 1371. 
 
Whitfield, J.  Charsha, D.  (2004).  Neonatal Care at Baylor University Medical Center:                               
You’ve Come A Long Way, Baby!  Baylor Proceedings.  17(3): 251-4. 
 
Charsha, D. McKinley, P. Whitfield, J.  (2003).  Glucagon Infusion for Treatment of                        
Hypoglycemia:  Efficacy and Safety in Sick, Preterm Infants.  Pediatrics. 111 (1):                
220-1. 
 
Charsha, D. Whitfield, J. (2003).  Neonatal Respiratory Distress Video Series.  Ellicott                                
City: Niche Communications. 
 
Charsha, D. (2001).   Tertiary Nurse Practitioner Reimbursement:  An In-depth Look at                  
Neonatal Nurse Practitioner Billing.  Newborn and Infant Nursing Reviews.                         
1(3): 148-51. 
 
Kilbride, H.  Powers, D.  Wirtschafter, D. Sheehan, M. Charsha, D.  et al. (2003).                           
Evaluation and Development of Potentially Better Practices to Prevent                                
Nosocomial Bacteremia.   Pediatrics.  111, 4: e504-e518. 
 
Whitfield, J. Charsha, D. Sprague, P. (2001).  In Search of Excellence – The Neonatal                    
Intensive Care Quality Improvement Collaborative.  BUMC Proceedings.  14,                      
1: 94-8. 
 
Charsha, D.  (2000).  Small Miracles: Premature Infant Video Series.  Ellicott City: Niche                         
 Communications. 
 
Charsha, D.  (1999).  Neonatal Cardiovascular System:  Continuing Education Aid.                               
 Columbus:  Ross Laboratories. 
 
Charsha, D. (1997).  Neonatal Assessment Video Series.  St. Louis: Mosby. 
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Charsha, D. (1997).  Neonatal Infectious Diseases Video Series.  St. Louis: Mosby. 
Charsha, D. (1997).  Neonatal Emergencies Video Series.  St. Louis: Mosby. 
Charsha, D. (1997).  Identifying the Sick Neonate.  Advance for Nurse Practitioners.  5(2):                                       
16-21. 
 
Charsha, D. (1992). Pediatrics.  NCLEX-RN Cram Course. Fairfield NJ: Jay Scott  
Productions. 
 
York, R. Volpicelli, J. Brooten, D. Charsha, D. Speicher, M. (1992). Mood 
Disturbances During Pregnancy and Postpartum.  The Journal of Perinatal 
Education.  1, 3, 13-20. 
 
Charsha, D. (1990).  Substance Abuse and Pregnancy: The Affected Neonate.  
Westport, CT: Mason Medical Communications. 
 
Charsha, D. (1990).  Effects of Maternal Bleeding Problems on the Fetus and Neonate. 
NAACOG’s Clinical Issues in Perinatal and Women’s Health Issues. 2,3,  
410-16. 
 
Brown, B. Arnold, L. Allinson, D. Jacobsen, B. Klein, M. & Charsha, D. (1990). 
Transcutaneous Bilirubinometer: Intermeter Reliability. Journal of Perinatology. X, 2, 167-
9. 
 
Editor: 
Advances in Neonatal Care (2001 – 2007).  Philadelphia: Harcourt Health Sciences.                
Editorial Board Member and “Case of the Month” Coordinator. 
Newborn and Infant Nursing Reviews (2000-2002).  Philadelphia: Harcourt Health                    
Sciences.  Manuscript Reviewer. 
Pilcher. (1998).  Pocket Guide to Neonatal EKG Interpretation.  Petaluma: NICU Ink. 
Bobak Jensen & Zalar. (1989). Maternity and Gynecologic Care. (4th ed.). St Louis: 
C.V. Mosby. AJN Book of the Year Award, 1989. 
 
Neonatal Nursing Text (1988 - 1999). St. Louis: C.V. Mosby. 
 
93 
 
 
Selected Presentations 
 Inspiration, 2015 
Clinical Decision Unit. Patient Flow Congress. 2013 
Clinical Decision Unit.  NJHA. 2012 
Neonatal Topics (7). CEs@Sea.  2010 
 Neonatal Hypothermia.  Cooper 2010 
Prevention and Treatment Strategies for RSV.  NANN.  2008 
Patent Ductus Arteriosus, Short Bowel Syndrome, Bronson MI.  2008 
Cardiac Intensive Workshop, UAB Birmingham AL, 2007 
Collaboration, FANNP, 2006 
Shock, Nursing Implications for Surfactant Preparation and Administration, ANN. 2006 
Cardiogenic Shock, St Louis, 2005 
 Family Centered Care, Change Concepts, Collaboration, Generation Gap, NY 2005 
The NNP’s Role in Enhancing the Bottom line, APNF, 2005. 
SIRS, 2004 
 NNP Role: What’s to Come, 2004.  ANN. 
 Advanced Blood Gas Interpretation/Management, ANN, 2004.  
 DR Management of the ELBW, 2004. Ross Laboratories 
 Research Briefs, 2004.  Ross Laboratories 
 Neurology for NNPs, 2003.  Baylor School of Nursing 
  Staffing Challenges in the NICU, 2003. Baylor 
Poster Presentation:  Use of Glucagon in the Sick Newborn 2002.  AAP 
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Neonatal Radiographic Interpretation 2002.  Bronson MI 
Developing a neonatal hypoglycemia care path 2002. Baylor 
Minimizing IVH 2002. FANNP 
 Caring for the Borderline Viable Neonate: NNP.  2002. Ross Laboratories 
 Neonatal CQI: Focusing on Outcomes 2001.  FANNP 
NNP Business 101 2001.  FANNP 
 Neonatal Sepsis 2001.  Neonatal Network 
 NNP Reimbursement 2001. Neonatal Network 
NNP Reimbursement.  2000-2001.  Ross Laboratories 
 Air Leak Syndrome.  2000.  FANNP 
Meconium Aspiration Syndrome.  1999. Ross Laboratories 
Meconium Aspiration Syndrome.  1997.  NANN. 
Neonatal Physiology.  1997-99.  Contemporary Forums. 
NNP Certification Course: Cardiac, Pulmonary, Ventilation/Oxygenation 1996-09.  FAANP. 
Neonatal Infectious Diseases.  1996.  Mosby-Year Book. 
Septic Shock and Advanced Neonatal Assessment.  1995.  Contemporary Forums. 
CROTCHS and Neonatal Infectious Diseases.  1995.  NANN. 
Red Flags for Early Discharge.  1995.  March of Dimes. 
Fragile Neonate: Pulmonary and Cardiovascular Complications.  1995-1996.  Mosby- Year 
Book. 
 
Advanced Neonatal Assessment.  1995-1996.  Mosby-Year Book. 
NNP’s Role as Case Managers.  1994. AWHONN Conference. 
Advanced Neonatal Nursing.  1994. Mosby-Year Book 
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Research 
Research Associate.  May 1986-1989.  University of Pennsylvania.  Philadelphia, PA.   
• Performed lab analysis, updated methodology, and coordinated home follow-up on a pilot 
study which examines Incidence and Pattern of Breastmilk Jaundice.   
• Poster presentation at the District NAACOG Conference, Sept. 1987.   
• Received federal funding to perform the study, 1989.   
• Paper presentation at the Sigma Theta Tau Conference. 
 
Research Associate.  Mar. 1987- Oct. 1987.  University of Pennsylvania.  Philadelphia PA.   
• Data collection and analysis of a pilot study on the Comparison of PMS and Postpartum 
Depression Symptoms. 
 
Research Assistant.  Sept. 1985 - Aug. 1986.  University of Pennsylvania.  Philadelphia, PA.  
• Updated methodology, performed data collection, and entered data on computer for 
analysis on a longitudinal study examining mood changes during and following pregnancy. 
Paper presentation at Sigma Theta Tau Conference, 1989. 
 
 
Special Projects 
Consultant.  Aug. 1994 - 2011.   
Provides assistance with the development of numerous Women’s and Children’s programs in other 
organizations, including projects such as: 
• Advanced the capability of a nursery 
• Developed an NNP program 
• Refined established NNP programs to enhance recruitment/retention 
• Enhanced the services provided by a Women’s and Children’s Service Line 
• Implemented a computerized documentation system to produce progress records and 
database reports. 
• Optimized NNP billing for organizations and practice 
• Nursing cardiac intensive (NICU, PICU) 
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Multidisciplinary Advisory Council.  2001 - present.   
• Nominated member of the Vermont Oxford Network Multidisciplinary Advisory Council. 
 
Program Chairperson.  Jan 1991 - Nov. 1991.  High Risk Obstetrics.  American Healthcare                  
Institute.  Silverspring MD.   
 
• Responsible for program content, identification of speakers, and on-site coordination of 
seminar. 
 
Program Coordinator. Jan. 1986- July 1986.  PA Healthy Mothers, Healthy Babies Coalition.  
Philadelphia, PA.  
 
• Coordinated a two-day, 400 person, multi-media conference to celebrate Title V and set 
goals for future maternal-child program 
 
 
Awards/Honors 
Elected to the Organization of Nurse Executives/NJ Board: 2011 - 2014 
Wharton’s Cooper Leadership Institute: 2007-8. 
Poster presentation:  Preventing Hypoglycemia:  Decreasing NICU Admissions in the Well Term                 
and Near Term Neonate:  Experience with a New Detection and Treatment Algorithm.  AAP                        
Annual Meeting 2004. 
 
Great 100 Nurses, 2003 
Poster presentation:  Glucagon Infusion for Treatment of Hypoglycemia:  Efficacy and Safety in                   
Sick, Preterm Infants.  AAP Annual Meeting 2002. 
 
Appointed to the Multidisciplinary Advisory Council for Vermont Oxford Network, 2002 - present 
Leadership Baylor, 1998 
NJ Department of Health: 4th Annual Governor’s Nursing Merit Award.  Advanced Practice Nurse.  
1992. 
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Community 
 Undergraduate Mentor – Wilkes University: 2012 - present 
Appointed to the Helene Fuld School of Nursing Board: 2009 – 2011. 
Appointed to the Southern New Jersey Perinatal Cooperative Board: 2007 – 2011 (alternate 2011 
– June 2013).
 
 
 
 
